This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


/  ■ 

I 


f 


a.  /. '  •■ 


1 


BEPORT 


OF  THB 


SECRETAEY  OF  AGRICULTURE 


18  9  3. 


WASHTNGTON:    . 

aoVERNMENT    PRINTING    OFPIOE. 

1894. 


[Public  Resolution— No.  18.] 

JOINT  RESOLUTION  to  print  Agricaltural  RejKM-t  lor  eiglitt-en  himan d  ana  ninety-llm»«. 

Resolved  hif  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled,  That  there  be  printed  live  hundred  thoiieaud  copies  of  the  AnDii:il 
Report  of  the  Secretary  of  Agricnlture  for  the  year  eighteen  hundred  and  ninety- 
three;  one  hundred  and  ten  thousand  copies  for  the  use  of  the  Senate,  three  hiiu- 
dred  aiid  sixty  thousand  copies  for  the  use  of  the  House  of  Representatives,  ami 
thirty  thousand  copies  for  the  use  of  the  Department  of  Agriculture,  the  illustra- 
tioiis  for  the  same  to  he  executed  under  the  supervision  of  the  Public  Printer,  in 
accordance  with  directions  of  the  Joint  Committee  on  Printing,  said  illustratioiw 
to  bo  subject  to  the  approval  of  the  Secretary  of  Agriculture. 
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be  necessary,  is  hereby  appropriated,  out  of  any  money  in  the  Treasury  not  other- 
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Approved,  April  10, 1894. 
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REPORT 


SECRETARY  OF  AGRICULTURE. 


U.   B.  i>KPAliTMENT   OF   AGRICULTURE, 

Office  of  the  Secretary, 
Wmhington,  D.  0.,  November  20,  1893. 
To  the  President  : 

In  the  discharge  of  duty  the  Secretary  of  the  U.  S.  Department  of 
Agriculture  has  the  honor  to  submit  his  report  of  the  condition  of  that 
Department,  as  to  efficiency  and  current  exi>ense8,  on  March  7,  1893, 
and  from  that  date  down  to  the  present  time. 

ORaAin^ATION  OP  THE  DEPARTMENT. 

This  Department  was  instituted  by  act  of  Congress  in  February, 
1889.  It  is,  therefore,  the  youngest  in  the  Executive  branch  of  the  Gov- 
ernment of  the  United  States,  and  not  yet  perfectly  emerged  from  the 
period  of  formation.  Even  its  objects,  its  duties,  and  it«  possibilities 
are  only  dimly  defined  or  vaguely  surmised.  It  is  difficult  to  deduce 
clearly  from  the  law  which  created  it  the  functions  that  the  lawmakers 
designed  it  to  exercise.  It  is  still  more  difficult  to  determine  where 
duty  in  the  management  and  direction  of  this  Department  begins  and 
where  it  ends,  under  existing  statutes.  As  organized,  the  Department 
of  Agricultore  offers  opulent  opportunities  for  the  exercise  of  the  most 
l»*onounced  paternalism.  But  there  are  many  jwroper  ways  in  which 
the  Federal  Government  may  legitimately  serve  the  cause  of  agricul- 
ture, though  it  is  neither  necessary  nor  desirable  that  this  Department 
should  attempt  duties  legitimately  belonging  to  the  States,  and  which 
only  they  can  discharge  as  their  respective  statutes  provide  or  dii-ect. 

RELATIOIT  OP  THE   DEPARTMENT   TO  THE    STATE   EXPERIMENT 

STATIOVa 

The  legal  and  proper  relation  between  the  duties  in  behalf  of  agri- 
culture devolving  upon  this  Department  and  those  reserved  to  the 
several  States  of  the  Union  has  been  rendered  more  complicated  by  the 
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act  of  March,  1887  (known  as  tlie  Hatch  act),  creating  experiment  sta- 
tions throughout  the  States  and  Territories,  and  also,  under  the  color 
of  law,  establishing  an  anomalous  partnership  between  the  Government 
of  the  United  States  and  the  governments  of  the  respective  States  for 
the  conduct  and  encouragement  of  St^te  agricultural  experiment  sta- 
tions. An  enormous  annuity  will  accrue  to  the  agricultural  colleges 
with  which  the  exi)eriment  stations  are  connected  when  the  maximum 
figures  are  reached  through  the  operation  of  the  act  of  August,  1890 
(known  as  the  Morrill  act),  which  will  aggregate  nearly  two  millions 
of  dollars.  But  this  is  additional  to  the  income  from  the  almost  limit- 
less land  legacy  bestowed  by  the  act  of  1862,  which  has  already  realized 
to  the  agriculturjll  colleges  more  than  eight  millions  of  dollars,  and  is 
not  yet  exhausted.  But  over  that  vast  sum  of  money  the  Federal  Gov- 
ernment exercises  no  practical  sui)ervi8ion  nor  the  slightest  control. 
The  appropriation  now  made  to  experiment  stations  is  $745,000,  and, 
improperly,  it  appears  in  the  appropriation  bill  charged  to  the  U.  S. 
Department  of  Agriculture. 

As  to  that  sum  of  money  the  Secretary  of  Agriculture  has  no  direc- 
tion whatever,  except  as  to  $25,000  thereof,  which  must  be  expended 
under  his  direction,  in  the  interests  of  the  experiment  stations,  through 
the  Office  of  Experiment  Stations,  established  in  the  Department  of 
Agriculture,  for  the  purpose  of  merely  advisory  functions.  This 
appropriation  by  the  General  Government  is  unlike  any  other  public 
moneys  legislated  out  of  the  Treasury  of  the  United  States,  because 
there  is  no  officer  of  the  United  States  authorized  to  direct,  limit, 
control,  or  audit  its  itemized  expenditure. 

Section  3  of  the  act  creating  experiment  stations  ought  to  be  so 
amended  as  to  either  give  the  United  States  Department  of  Agricul- 
ture a  larger  direction  of  the  methods  of  expending  the  annual 
appropriations  made  for  experiment  stations,  or  so  as  to  decisively 
determine  that  the  Department  has  no  control  over  it  whatever,  and  is 
not  required  even  to  "give  advice."  In  short,  the  annual  appropriation 
of  between  $700,000  and  $800,000  maile  for  experiment  stations  ought 
to  be  charged  to  experiment  stations  directly,  and  they  entirely 
divorced  from  departmental  direction ;  or  the  law  should  provide  that 
the  Secretary  of  Agriculture  shall  have  some  power  to  direct  and 
to  restrain  the  disbursements  of  the  Government  moneys  in  each  of 
the  experiment  stations  of  the  United  States,  so  as  to  insure  only  a 
legitimate  exi>enditui'e  of  the  same. 

To-day  each  State  draws  from  the  Federal  Treasury  its  pro  rata  share 
for  its  experiment  station,  and  the  only  accounting  required  under  the 
law  for  that  money  to  the  United  States  Treasury  officials  is  the  dec- 
laration and  vouchers  of  the  State  authorities  that  the  money  has  been 
expended  under  their  direction.  !No  detailed  account  as  to  how  the 
money  has  been  expended,  to  whom,  or  for  what  it  has  been  paid  out, 
is  required.    Current  rumor  in  some  of  the  States  and  Territories,  so 
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universal,  pronounced,  accentuated,  and  vehement  as  to  have  secured 
great  credence,  indicates  that  some  of  the  moneys  appropriated  for 
exi>eriment  stations  have  been  diverted  from  legitimate  public  purposes 
and  turned  to  those  of  a  personal  and  not  patriotic  character.  Thorough 
investigation,  either  by  a  committee  of  Congress  or  by  some  person 
authorized  by  law  to  make  it,  will  demonstrate  either  the  verity  or  the 
falsity  of  such  evil  reports.  And  it  seems  due  to  gentlemen  who  have 
the  experiment  stations  in  charge — some  of  whom  are  of  the  most 
exalted  personal  and  scientific  character — that  such  investigation  be 
made  at  an  early  day.  Properly  pursued  it  can  harm  no  one  who 
ought  not  to  be  harmed.  Investigation  heightens  and  brightens  the 
esteem  of  the  public  for  those  who,  in  official  positions,  have  been  ])roved 
faithful  and  efficient.  It  brings  dishonor  aud  disgrace  to  those  only 
who  have  been  unfaithful  and  inefficient.  Complete  investigation  into 
the  management  of  each  experiment  station  in  the  United  States  and 
Territories  will,  therefore,  certainly  elevate  in  public  esteem  and  render 
still  more  illustrious  those  distinguished  scientists  who  have  faithfully 
and  efficiently  discharged  their  duties  as  directors.  And  it  will  just  as 
certainly  uncover,  demolish,  and  disgi-ace  those,  if  any  there  be,  who 
have  frittered  away  the  public  funds,  rendered  inefficient  service,  and 
established  as  solid  reputations  which  were  only  thinly  plated  with 
pretense.  Investigation  will  build  up  the  strong ;  it  will  destroy  the 
charlatan  and  the  pretender  in  science,  as  in  all  other  human  pursuits. 

FX7NCTIONS  OF  FOREiaN  AQRICULTURAL  DEPARTBdEENTS. 

* 

The  Republic  of  the  United  States  of  North  America  is  a  govern- 
ment evolved  from  the  experiences  of  all  the  governments  which  man  has 
instituted  since  he  began  his  civilized  career.  It  was  presumably  made 
up  of  that  which,  to  it«  founders,  our  ancestors,  seemed  the  wisest  and 
best  that  humanity  had  developed  up  to  the  time  when  they  undertook 
to  establish  and  protect  liberty  by  organic  law.  Therefore,  the  Gov- 
ernment of  the  United  States,  after  an  existence  of  more  than  a  hun- 
dred years,  is  a  result  of  the  experiences  of  the  Old  World  adapted  to 
the  environments  of  the  New,  and  broadened  by  the  further  experience 
and  wisdom  of  its  own  citizenship.  And  as  the  Department  of  Agri- 
culture is  stiH  in  an  experimental  stage,  it  is  deemed  only  a  prudent 
sagacity  to  ascertain  what  its  parallels  or  synonyms  in  the  older  gov 
enunents  of  the  globe  are  accomplishing. 

Therefore  the  prosier  authorities  of  Great  Britain,  of  Prussia,  of 
France,  and  of  Italy  were  requested  to  furnish  this  Department  terse 
statements  of  their  functions  and  operations,  and  subjoined  are  the  facts 
obtained  from  each  of  the  pronamed  governments,  arranged  in  the  order 
of  their  reception : 

BRITISH   BOARD   OP  AGBICULTUBB. 

To  the  ambassador  of  the  British  Government  resident  in  Washing- 
ton, Sir  Julian  Pauncefote,  the  Department  is  largely  under  obligations 
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for  the  following  statement  concerning  the  British  Board  of  Agricul- 
ture, which  was  established  in  1889: 

Tho  British  Board  of  Agriculturo  consists  of  four  departments:  (1)  Veterinary; 
(2).staH8ticaJ,  intelligeneo,  and  educational;  (3) land;  (4)  ordnance  snrrey. 

The  duties  of  the  veterinary  division  are  practically  p»raUel  to  those  of  the 
Barcan  of  Animal  Industry  of  the  U.  S.  Department  of  Agriculture.  There  seems 
to  be,  however,  no  provision  for  the  carrying  on  by  the  British  Board  of  Agri- 
culture of  scientific  investigations.  Tho  funds  for  such  work  are  included  in  the 
general  appropriations  for  tho  Board,  except  the  sum  appropriated  by  ths  parlia- 
m«miary  act  of  1890,  for  the  investigation  and  eradication  of  pleuro-pnenmonia.  For 
that  pnrpose  during  tho  current  fiscal  year  the  English  Goyemment  expends  $75,000. 

The  department  of  the  British  Board  of  Agriculture  known  as  the  statistieal, 
intelligence,  and  educational,  embraces  the  collating  and  publishing  of  statistics  in 
relation  to  agriculture.  The  intelligence  branch  is  charged  with  coUecting  infor- 
mation respecting  crop  pros*;  ects  at  home  and  abroad.  It  likewise  collects  facts 
relating  to  agriculture  in  general;  and  it  procures  and  publishes  scientific  infor- 
mation relating  to  insects  and  fnngi  injurious  to  plant  life. 

The  educational  branch  inspects  agricultural  coUegee  and  schools  and  the  agricnl- 
tural  work  of  county  councils  and  administers  the  parliamentary  funds  for  agricul- 
tural education  and  exi)eriments. 

The  land  department  differs  from  any  bureau  or  division  in  the  U.  S.  Department 
of  Agriculture  because  of  the  difference  between  this  and  most  foreign  coxintries  in 
the  way  of  land  tithes,  land  improvements,  etc.,  as  is  sufficiently  indicated  by  -^e 
mention  of  the  five  distinct  branches  into  which  tlie  business  of  this  department 
is  divided.  These  are  the  inclosure  and  commons,  copyholds,  tithes,  land  improve- 
ments and  survey,  and  land  drainage. 

Tlie  ordnance  survey  department,  which  was  transferred  from  the  army  to  civil 
adininistratioQ  in  1870,  and  in  1890  placed  under  the  board  of  agriculture,  is 
charged  with  the  execution  of  the  surveys  of  th§  United  Kingdom.  The  board  of 
agricnltnre  has  no  jurisdiction  in  Ireland. 

The  staff  of  the  board,  exclusive  of  the  ordnance  survey,  consists  of  a  president, 
who  is  a  privy  councilor  and  member  of  Parliament,  a  permanent  secretary,  and 
assistant  secretary,  directors  of  the  several  departments,  legal  advisers,  veterinary 
insptictors,  etc. 

The  total  annual  expenditures  of  the  British  Boud  of  Agriculture  for  the  current 
fiscal  year  aggregate  $1,420,345.  Of  that  sum  the  ordnance  survey  depftrtroent  is 
charged  with  $1,093,550,  and  the  board  itself,  including  the  other  three  depart- 
ments, with  $251,795.  And,  as  before  mentioned,  for  the  suppression  of  pleuro- 
pneumonia is  set  apart  the  sum  of  $75,000. 

The  foregoing  instructs  ua  as  to  the  governmental  supervision  of 
agriculture  in  Great  Britain,  and  shows  the  annual  cost  thereof. 

MINISTRY   OF   AGRICULTURE   OF   PRUSSIA. 

I^ext  in  importance  to  our  people,  because  of  the  vast  number  of 
American  citizens  who  speak  the  language  of  Germany,  is  the  Ministry 
of  Agriculture  of  Prussia,  which  is  divided  into  the  three  divisions  of 
Agriculture,  Domains,  and  Forests,  the  functions  of  which  are  sum- 
nnirized  in  the  following  paragraphs: 

In  tlie  accompanying  statement  of  the  appropriations  for  the  Ministry  of  Agricul- 
ture for  the  tiscal  year  1889-'90  are  given  some  notes,  relating  especially  to  tho 
second  and  third  items,  explaining  the  scope  and  fimctions  of  the  minister  as  to 
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agriculture.  Of  the  second  item  for  the  high  court  of  agriculture  it  is  sufficient  to 
say  that  it  is  a  court  of  appeal  from  the  decisions  of  the  general  committees.  These 
committees,  which,  as  the  statement  shows,  absorb  over  40  per  cent  of  the  appropri- 
ation for  agriculture  proper,  are,  as  defined  in  a  blue  book  published  by  the  British 
Goreniinent,  "to  give  effect  to  all  legislation  affecting  land  and  agriculture." 
These  committees  are  eight  in  number,  so  dispersed  throughout  the  Kingdom  that 
their  several  jurisdictions  cover  the  entire  Empire.  Each  committee  is  presided 
over  l>y  a  presideut,  who  is  assisted  by  numerous  councilors,  secretaries,  and  clerks, 
besides  other  employees,  such  as  land  surveyors,  special  assessors,  mechanics,  engi- 
neers, etc.  Through  these  committees  and  their  presiding  officers  the  minister  of 
agriculture  readily  keeps  in  touch  with  the  agricultural  interests  of  all  Germany. 

The  principal  educational  and  experimental  establishments  maintained  under  the 
head  «f  ^^edaoati«n  and  «cl«»ce"  are  the  higb  acfa^ol  in  Berlin  and  tJM  agricultural 
Academy  at  PoppeUdorf,  the poiaotn^ical  institutes  at  Proskau  and  G«iflenitAiiu,  iukl 
an  establish  men  t  at  Weisbadea  for  ehei^ical  experiments.  Besides  these  educa- 
tional institutions,  however,  there  are  a  number  of  agricultural  schools  distributed 
through  the  different  provinces  w^ich,  though  not  goTenrmental  institutes,  are 
aided  by  «ab«idiet  from  tlie  Empire  to  the  extent  of  «onie  |SS,O0O.  I^btidi«fl  are 
also  granted  t«  laboratorioi  in  which  experiments  and  inv^stigatiMit  are  earned  on 
in  the  interest  of  agriculture  to  the  extent  of  some  $25,000  or  $26,000  more,  the 
suui  varying  according  to  the  earnings  of  the  laboratory,  but  showing  a  steady 
decrease  during  the  past  six  or  seven  years  because  of  increased  earnings. 

Of  the  item  for  "veterinary  affairs"  some  $30,000  are  given  in  subsidies  to  the 
▼eterinary  schoelB  in  Berlin  and  Hanorer.  The  department,  nMnieever,  employs 
eleven  chief  veterinarians,  with  a  sufficient  staff  oi  assistants,  to  soperintend  vet- 
erinary affairs  on  the  frontiers.  The  amount  devoted  in  the  appropriations  to  cattle 
and  horse  breeding  censists  principally  of  subsidies  to  the  three  principal  establish- 
ments for  horse-breeding,  while  encouragements  in  the  way  of  prizes,  etc.,  are 
AwardB  to  individual  breeders. 

The  land  improvements  supervised  include  bridge-building  and  the  building  and 
repairing  of  dikes,  embankments,  etc.,  and  the  maintenance  of  civil  engineers  to 
«onBtract  and  inspectors  to  superintend  such  works. 

liie  item  of  '^extraardinaary- expenses^  was  to  oorer  RuaiXar  work,  presumably  of  a 
CKM'e  excej»tk>nal  character.  The  other  sections  of  the  work  of  the  minister  of 
agriculture,  forestry,  and  domains  presents  features  entirely  differing  from  any 
which  prevail  with  us,  inasmuch  as  the  vast  area,  which  is  the  property  of  the  State, 
yields  by  careful  management  a  gross  revenue  of  $14,000,000,  which,  after  paying 
all  expenditures  (amounting  to  $8,637,500),  leaves  to  the  German  Croremment  a  net 
revenue  ef  nearly  $6,000,000.  So  with  domalas  controlling  an  sma  of  «nly  1,313 
aqoare  iailes,  a  revenue  of  over  $7,000,000  is  raised^ 

AppropnatlonSy  1889-^90 — Ministry  of  Agriculture  of  Prussia. 

Staff  of  ministry $109, 4a5 

High  court  of  agriculture 31,  376 

General  committees 1,  284, 721 

Educational — scientiiic 259,571 

Veterinary  department 222,  003 

Cattle  and  horse  breeding 175,  855 

Land  improvements 353, 65 i 

Subsidies,  pensions,  etc 142, 675 

Extraordinary  expenses 226, 000 

Fisheries 67, 905 

2, 876,  285 
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Forestry : 

Expenditures $8,637,500 

Forest  area square  miles..  10,425 

Rcveuue $14,495,000 

Netreveuue $5,857,500 

Domains: 

Expenditures 1,776,505 

Area square  miles..  1,313 

Revenue $7,286,685 

Netreveuue $5,510,180 

Total 13,290,290 

The  foregoing  from  the  highest  German  authority  presents  briefly 
the  operations  of  the  Ministry  of  Agriculture  of  Prussia  and  its  appro- 
priations for  a  single  flscal  year.  It-is  obvious  that  the  governmental 
forests  of  10,425  square  miles  are  so  managed  as  to  be  not  only  of  great 
sanitary  advantage,  but  also  a  source  of  net  revenue,  amounting  to 
$5,857,500  in  a  single  year.  The  forestry  of  Germany,  and  the  imjwr- 
tant  position  it  holds  in  the  estimation  of  those  who  administer  the 
Government,  is  scientitically  suggestive  to  all  the  nations  of  the  earth, 
and  especially  to  the  Government  of  the  CTnited  States,  wherein  so 
little  attention  has  been  paid  to  a  question  of  such  vital  necessity  as 
the  conservation  and  renewals  of  the  woodlands  of  this  continent 

FRENCH  MINISTRY   OF   AGRICULTURE. 

The  Ministry  of  Agriculture  in  France  is,  in  a  large  degree,  similar 
to  our  own  Department.  But  it  supervises  many  things  with  which 
this  Department  has  no  connection  and  over  which  it  can  have  no  con- 
trol, because  of  the  different  conditions  and  requirement-s  of  govern- 
ment which  i)revail  in  the  several  States  of  the  United  States.  For 
instance,  one  of  the  principal  French  bureaus  is  devoted  to  agricul- 
tural education  and  to  the  encouragement  of  agriculture,  and  embraces 
a  general  inspection  by  the  Ministry  of  Agriculture  of  education  and 
educational  matters  throughout  France.  That  includes  the  practical 
schools  of  agriculture,  dairying,  and  also  the  National  Agronomic  Insti- 
tute. The  further  duties  of  the  Ministry  of  Agriculture  are  set  forth  in 
the  following  r^sum(^ : 

The  Miuifitry  of  Agriculture  also  disposes  of  subsidies  given  to  agricultural  uuder- 
takings,  premiums,  awards,  aud  bounties  awarded  to  agriculture,  iucludiug  those 
couferred  at  cattle  shows  and  exhibitions  of  agricultural  machinery. 

A  second  bureau  has  charge  of  veterinary  schools  and  services,  including  the 
inspection  of  all  imported  cattle,  the  supervision  of  sanitary  police,  and  the  indem- 
nity for  cattle  slaughtered  for  sanitary  preventive  reasons. 

A  third  bureau  has  charge  of  legislation  and  food  products,  and  also  ha«  charge  of 
parliamentary  bills  on  agriculture  and  of  the  adjustment  of  the  rural  code,  and  dis- 
charges all  the  functions  of  a  statistical  bureau.  These  three,  bureaus  constitute  the 
Direction  of  Agriculture. 

In  addition  to  the  Direction  of  Agriculture,  which  is  one  of  the  main  divisions  of 
the  ministry,  there  is  another  main  division,  known  ds  the  Central  Service.     It  is 
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divided  into  two  bureauB.  The  first  has  charge  of  all  the  administrative  details, 
appointments,  promotions,  transfers,  and  organization  of  the  staff  of  the  forestry 
division.  Furthermore,  it  controls  the  receipt  and  dispatch  of  correspondence,  the 
transfer  of  decrees  and  papers  to  Pai*liament,  the  estimates  and  all  communications 
to  the  Superior  Council  of  Agriculture,  to  the  members  of  Parliament,  and  to  other 
directors  of  the  Government. 

The  second  bureau  of  this  service  is  charged  with  the  control  of  accounts,  all 
boolckeeping,  the  care  of  the  archives,  of  the  library,  and  the  custody  of  documents. 
The  most  interesting  feature  of  the  French  Ministry  of  Agriculture  is  that  which 
places  the  Central  Service  under  the  control  of  a  board  of  advisers,  consistiug  of 
the  minister  himself,  the  director-general  of  agriculture,  the  Director  of  Forestry, 
the  director  of  agricultural  hydraulics,  the  director  of  the  ** haras"  (horse-breed- 
ing establishments),  the  minister's  private  secretary,  the  senior  officer  of  the  Central 
Service,  and  the  chief  clerk  of  the  same;  all  these — with  the  exception  of  the  min- 
ister himself— are  permanent  officei-s.  This  board  of  advisers  controls  absolutely 
the  conduct  of  the  department,  besides  determining  any  question  especially  referred 
to  it  by  the  minister  himself.  All  appropriations  are  submitted  to  it,  and  all  pro- 
motions or  penalties  require  it«  approval. 

Subjoined  is  a  statewent  sliowing  the  appropriations  for  the  use  of 
the  French  Ministry  of  Agriculture  for  the  fiscal  year  of  1894.  It 
gives  a  general  idea  of  its  wide  scope  and  varied  functions,  for  which 
nextyear'.sappropriations  aggregate  (exclusive  of  forestry,  which  is  more 
than  self-supporting)  over  five  and  a  half  millions  of  dollars.  The  vast 
sum  provided  as  subsidies,  bounties,  and  premiums  in  certain  lines  of 
culture  to  certain  agricultural  institutions  and  to  undertakings  in  the 
line  of  rural  engineering  is  worthy  of  notice,  as  is  also  the  item  6f 
interest  guaranteed  to  companies  undertaking  useful  work  in  agricul- 
ture and  for  aid  to  sufferers  from  sundry  casualties.  But  in  no  way 
can  they  be  commended  for  emulation  by  the  Government  of  the 
United  States,  except  as  to  forestry. 

Appropriations  for  French  Ministry  of  Ayriculture  for  1894. 

Salaries  of  the  miuister,  staff  of  central  administration,  sundry  expenses, 

publications,  subscriptions  to  publications,  inspection  service,  etc $221,830 

Agricultural  education  aud  breeding  establishments,  including 

salaries  of  teacliers  and  employees,  material,  and  plant $319,  000 

Veterinary  schools 209, 390 

,    528,390 

Subsidies  to  sundry  agricultural  institutions 400, 000 

Subsidies  to  useful  works  in  agricultural  hydraulics 274, 000 

Premiums  or  bounties  in  silk  culture 800, 000 

Premiums  or  bonn ties  in  llax  and  hemp  culture 500, 000 

Subsidies  and  expenses  for  the  restoration  of  vineyards 200,  000 

2, 174, 000 

Interest  guarantied  to  companies  undertaking  useful  public  works 209, 550 

Encouragements  to  the  horse  industry 316, 400 

Maintenance  of  the  **  hara«,"  or  horse-breeding  establLshmcnts 1, 065, 516 

Epizootic  diseases,  including  indemnity  for  animals  slaughtered 115,  560 

Encouragements  to  agriculture,  including  delegates  to  foreign  countries, 

traveling  burses 380,  000 

Decennial  statistics 12, 000 

Destruction  of  wolves 8, 000 
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Analyses  of  bnttrrs  and  fats  $4, 000 

Agricnitural  hyclranlica,  policing  anii  anperrision  of  water,  special  iiiree- 

ti^ntions,  aod  state  works 279, 700 

Aid' to  snfferers  from  snndry  cnsnalties 474, 000 

Aggregating,  with  snndr^'  other  minor  items,  a  total,  exclusire  of  forestry 

and  agriculture  in  Algeria,  of 5,792,628 

Forestry  is  provided  for  by  a  special  appropriation  of  $2,644,000.  The  total 
appro]>riation  for  the  Ministry  of  Agriculture,  including  forestry,  is  $8,436,628. 
Forestry  is,  however,  given  separately,  becauw  it  returns  an  income  much  in  excess 
of  it.s  expenditures.  The  receipts  of  the  Government  from  its  forests  and  the 
amounts  received  from  town  governments  and  public  establishments  for  the  super- 
yisian  and  management  of  their  forests  aggregate  $5,600,000.  The  appropriations 
for  forestry  include  the  cost  of  technical  instruction  in  that  subject  to  the  amount 
of  $35,000.  The  actual  products  of  the  forests  bring  $5,400,000  into  the  treasury  of 
France. 

It  18  well  for  AHMricaos  to  observe  that  forestry  in  the  foregoing 
resume  of  the  French  Ministry  of  Agricnltnpe  is  treated  with  that  eon- 
sideiatiou  which  itd  importance  to  all  other  vegetable  life,  and  also 
to  the  contiuyLod  existence  of  huinaaity  itself  upon  this  earth,  merits 
and  demands. 

ITAUAN   GEKERAL  DIRECTION  OF  AGRICirLTURE. 

Besides  the  relations  existing  between  agriculture  and  the  Govern- 
ments of  Great  Britain,  Germany,  and  France,  it  may  be  well  to  briefly 
set  forth  those  established  between  the  Government  and  the  agricul- 
tural interests  of  Italy. 

The  department  wUieh  iu  tins  couotry  has  special  charge  of  the  agricultural 
interests  is  known  as  the  General  Direction  of  Agriculture,  and  forms  a  branch  of 
the  Ministry  of  Aj^iiculture,  Industry,  and  Commerce.  The  duties  of  this  depart- 
ment are  distribute*!  among  four  divisions: 

The  rtrst  deals  with  agriculture  proper;  the  second,  known  as  the  division  of 
zootecliuie,  deals  with  all  that  relates  to  cattle,  insects,  game,  and  fisheries;  the 
third  has  charge  of  the  woods  and  forests;  the  fourth  of  agricultural  hydraulics 
(which  include  irriji^ation,  drainage,  and  land  improvements)  and  mines. 

There  is  also,  in  addition  to  the  General  Direction  of  Agriculture,  a  Bureau  of 
Agricultural  Legislation. 

The  first  division  above  mentioned,  dealing  with  agriculture  proper,  is  subdi- 
vided into  three  sections : 

Section  1  relates  principally  to  agricultural  instruction,  having  supervision  of 
experiment  stations,  laboratories,  collections,  schools  of  agriculture,  and  of  the  dif- 
fusion of  agricnitural  instruction  iu  training  schools  for  teachers,  as  well  as  in  ele- 
mentary schools. 

Section  2  has  charge  of  measures  for  the  improvement  of  vine  culture  and  horti- 
culture, the  investigations  relating  to  the  diseases  of  plants,  supervision  of  agri- 
caltuml  shows  and  exhibitions,  fertilizers,  and  agricultural  machinery,  and  is  espe- 
cially charged  with  the  establishing  of  chambers  of  agriculture.  Section  2  is  in 
immediate  communication  with  the  council  of  agriculture,  to  be  described  hereafter. 

Section  3  has  charge  of  all  matters  pertaining  to  agricultural  industries  and  eco- 
nomic questions. 

Connected  with  the  first  division  of  the  General  Direction  of  Agriculture  are  cer- 
tain consulting  bodies.  The  first  of  these  is  the  council  for  agricultural  instruction, 
of  which  the  minister  is  chairman,  and  which  includes  besides  14  members,  9  being 
appointed  for  three  years  by  the  King,  4  being  elected,  1  each  year,  by  the  council 
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of  agriculture,  while  the  fourteenth  is  the  director-general  of  agriculture  ex  officio. 
The  couucij  meets  in  regular  session  twice  yearly,  but  a  committee  of  the  council, 
coimibting  of  the  deputy  chairman,  3  uiembers  selected  by  the  minister,  and  the 
di  1(50 tor- general,  meets  monthly. 

Thecuoncil  of  agriculture  consi.sta  of  (1)  2A  presidents  of  chambers  of  agriculture, 
6  presidents  of  agricoltural  associations,  including  economic  societies,  veterinary 
societies,  or  other  hodiea  established  in  the  interest  of  forestry,  agriculture,  or  stock- 
raising,  who  are  selected  yearly  by  the  minister  from  a  list  of  ngricultural  bodies 
entitle<t  to  representation;  and  (2)  15  councilors,  holding  appointment  by  royal 
decree  and  selected  for  their  knowleilge  of  ecoiiomio  and  other  branches  of  learning 
connected  with  agriculture. 

The  following  otbcers  are  members  ex  officio: 

(1)  The  Secretary-general  of  the  Ministry. 

(2)  Director-general  of  agriculture. 

(3)  The  chairman  of  the  zootechnic  commission. 

(4)  The  chairman  of  the  horse-breeding  commission. 

(5)  The  chairman  of  the  coimetl  of  woods  and  forests. 

(6)  The  cbaimian  of  the  commtssion  on  viticulture. 

Two  meml>eni  are  appointed  by  royal  decree  president  and  vice- president,  but 
whenever  the  minister  is  present  ho  occupies  the  chair.  The  secretary  of  the  coun- 
cil is  a  clerk  in  the  department  of  agi'iculture,  nominated  by  the  minister. 

The  regular  annual  sessions  of  the  council  take  place  in  April,  but  the  minister 
may  summon  extroorflinary  meetings.  Members  of  the  council  who  do  not  reside  in 
the  capital  are  allowed  traveling  expenses  and  a  subsistence  of  $3  per  diem  while 
attending  the  sessions.  The  proceedings  of  the  council  are  published  at  the  Gov- 
ernment's expense.  The  council  is  represented  by  delegates  on  various  other  boards, 
such  as  the  commission  of  customs  valuation,  the  council  for  the  assessment  of  rail- 
way rates,  the  council  for  agricultural  instruction,  the  council  for  salt  and  tobacco 
monopolies,  and  on  the  college  of  customs  experts. 

The  commission  on  viticulture  consists  of  12  members  appointetl  by  royal  decree, 
4  of  whom -are  api>ointed  each  year  and  serve  for  three  years.  The  chairman  is  the 
director-general  of  agriculture,  wlnle  the  chief  of  the  tirst  division  and  three  inspect- 
ors of  agriculture  are  ex  officio  members. 

The  system  of  advisory  councils  prevails  also  in  regard  to  the  second  division, 
particularly  with  reference  to  the  horse-breeding  service,  in  which  the  director- 
general  is  assiste<l  by  a  council  consisting  of  the  director-general  of  cavalry,  the 
director  of  the  second  division  in  the  agricultural  department,  the  chief  oHlcer  of 
the  breeding  establishments,  2  delegates  elected  by  the  veterinary  schools,  2  dele «;ates 
from  the  horse-breeding  societies,  1  officer  of  cavalry  nominated  by  the  minister  of 
war,  and  1  other  member  appointed  for  three  years  by  the  minister  of  agricnltnre. 
This  council  neots  twice  a  year. 

The  third  division,  relating  to  "woods  and  forests,"  and  the  fourth,  relating  to 
"agricultural  hydraulics,^'  or  what  may  l>e  called  rural  engineering,  are  practically 
organized  on  very  much  the  same  line  as  the  divisions  already  described,  including 
the  invariable  advisory  council,  consisting  of  several  officials  serving  ex  officio  and 
other  persons,  appointed  either  by  the  minister  or  by  royal  decree. 

The  estimates  for  maintenance  of  services  nnder  the  general  direction  of  agricul- 
ture aggregated,  for  the  fiscal  year  ending  in  18fK>,  $1,424,613,  of  which  nearly 
$1,200,000  was  for  ordirmry  expenditures,  the  others  being  classed  as  extraordinary. 
It  must,  however,  be  borne  in  mind  that,  exclusive  of  some  $23,000  expended  in  sup- 
plying private  landowners  with  young  trees,  the  administration  of  the  forestry 
department  shows  a  balance  or  surplus  over  expenditures  aggregating,  for  a  period 
of  five  years,  over  $100,000. 

From  the  foregoing:  syuoj)ses,  which  show  what  four  of  the  oldest 
uatious  of  the  earth  are  doing  to  connerve  and  encourage  successful 
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afin^iculture  within  their  respective  domains,  it  is  possible  for  Americans 
to  draw  many  usefnl  lessons.  Therefore  they  have  been  prepared  and 
submitted  as  didactic  data  to  which  agricultural  colleges,  experiment 
stations,  and  practical  farmers  of  the  United  States  may  turn  for  useful 
suggestions.  In  a  government  like  this,  while  it  is  not  desirable  to 
copy  all  the  forms  of  administration  which  prevail  in  the  Old  World, 
the  substance  may,  in  most  cases,  be  taken  and  assimilated  to  our  use,  , 
so  as  to  be  of  universal  beneficence  to  our  citizens.  It  is  our  duty  and 
destiny  to  seize  the  good  and  reject  the  bad,  as  it  may  be  discovered,  in 
all  the  departments  of  all  forms  of  human  government. 

EXPENDITURES. 

When  the  present  Secretary  of  Agriculture  took  charge  of  the  Depart- 
ment there  were  upon  its  pay  rolls  2,497  employees.  To-day,  however, 
there  are  on  the  pay  rolls  of  the  Department  of  Agriculture  only  1,994, 
a  reduction  of  503  employees.  In  justice,  however,  there  should  be 
deducted  from  the  present  current  expenses  of  the  Department  the 
salaries  of  11  clerks  who  have  been,  at  its  request,  detailed  to  the  U.  S. . 
Civil  Service  Commission,  and  are  still  paid  their  salaries,  amounting 
to  the  sum  of  $16,200  per  annum,  out  of  the  appropriation  for  the  De- 
partment of  Agriculture. 

The  strenuous  endeavor  has  been,  in  view  of  a  depleted  public  treas- 
ury and  because  of  the  imperative  demands  of  the  taxpayers  of  the 
United  States  for  economy  in  the  administration  of  their  Government, 
to  rationally  reduce  expenditures  by  the  elimination  from  the  pay  rolls 
of  all  persons  not  needed  for  an  efficient  conduct  of  the  affairs  of  the 
Department.  At  the  outset  conditions  of  an  unsatisfactory  character, 
due  largely  to  a  system  which  permitted  the  grossest  inequality  in 
compensation  to  the  employees  of  the  Department,  were  confronted. 
Cautiously  and  conscientiously  the  erasure  from  thepay  rolls  of  the 
Department  of  the  names  of  all  unnecessary  employees  and  the  increase 
of  its  usefulness  have  been  undertaken  with  persistent  purpose  and  not 
a  passive  vigor  of  will.  There  has  also  been  an  attempt,  not  by  any 
means  yet  completed  nor  satisfactorily  successful,  to  equalize  compen- 
sation. 

The  expenses  of  the  Department  of  Agriculture  during  the  first 
quarter  of  the  present  year  aggregate  but  $340,876.70,  as  against 
$402,012.42  for  the  parallel  period  of  the  fiscal  year  1S93.  And  it  is 
gratifying  to  observe  that  the  saving  up  to  this  time  is  not  less  than 
12  per  cent  per  annum  on  current  expenses.  In  verification  of  the 
intention  to  make  at  least  this  reduction  permanent,  the  estimates  for 
the  next  fiscal  year,  which  have  been  submitted  to  Congress,  are  less 
by  $369,650.94  than  those  for  the  current  fiscal  year,  which  will  end 
June  30,  1894. 
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Comparative  statement  showing  amount  of  appropriations  for  the  Department  of  Agri- 
culture for  the  fiscal  year  ending  June  SOy  1894,  and  amount  of  estimatis  $ubmitiea  by 
the  Secretary  of  Agriculture  for  the  fiscal  year  ending  June  30,  1S95. 


Office  of  tho  Secretary 

Division  of  Accouuto  and  Disbursement  . 

Division  of  Statistics 

Division  of  Botany 

Di  vision  of  Entomology 

DiviHion  of  Ornithology  and  Mammalogy.. 

Division  of  Pomology , 

Division  of  Microscopy. 

Division  of  Vegetable  JPathology 

Division  of  Chemistry , 

Division  of  Forestry 

Division  of  Kecords  and  Editing 

Division  of  Illustrations 

Division  of  Seeds 

Document  and  Folding  Room 

Huseimi '...-., 

Library 

A i?ricnjtural  experiment  stations ^. . 

Odice  of  Experiment  Stations 

Experimental  garden  and  grounds 

Furniture,  cases,  and  repairs 

Postage 

Contingent  expenses 

Koad  making  and  management 

Experiments  in  the  manofactare  of  sugar. , 

Irrigation  investigations 

Nutrition 

Vi  ber  in  vestigat  ions 

Bureau  of  Animallndnitry 

Quarantine  stations  for  neat  cattle 

W  eather  Bureau 


Total 3,323,500.00 


Appropria- 
tion, 18d4. 


$81, 

17, 

146, 

38, 

29. 

27. 

11, 

6, 

26, 

39, 

27, 

6, 

18, 

148, 

10, 

7, 

8, 

745, 


900.00 
700.00 
100.00 
600.00 
800.00 
360.00 
300.  OG 
700.00 
600.00 
000.00 
820.00 
300.00 
000.00 
920.00 
4G0.00 
840.00 
000.00 
000.00 


34, 
10, 
5, 
25, 
10, 


000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 


5, 

850, 

15, 

951, 


000.00 
000.00 
000.00 
100.00 


Efttimato 
for  1895. 

|T7,500.00 
17,700.00 
146, 100. 00 
33,600.00 
29.800.00 
27,360.00 
11,300.00 
7,300.00 
25,600.00 
82,000.00 
29,820.00 
8,500.00 
18,200.00 
44,000.00 
11,000.00 
«,840.00 
6, 000. 00 


25,  COO.  00 
32,000.00 
10,  000. 00 

5,000.00 
25,000.00 
10, 060. 00 
10,000.00 

8,000.00 
10,000.00 


700,006.00 

12,000.00 

854,223.06 


2,233,843.06 


Increase. 
$1,200.00 


600.00 


2,000.00 
2,200.00 


540.00 

'  '3,'666.'o6' 
'25,066.66' 


2,000.00 
10,000.00 


46,540.00 


Decrease. 


$5,600.00 


5.000,00 


7,000.00 


800.00 
104,920.00 


1,000.00 

'746,'666.'6o 
""*2,*666.'6o 


10,000.00 


5,000.00 

150,000.00 

3,000.00 

96. 876. 94 


1, 186, 196. 94 


Amount  of  items  representing  decrease  of  appropriations .,. $1, 136, 196. 94 

Amount  of  items  representing  increase  of  appropriations 46, 540. 00 

Total  decrease 1,089,656.94 

Deducting  amount  appropriated  by  Congress  for  State  experiment  stations,  and  im- 
properly included  in  the  appropriation  for  the  Department  of  Agriculture 720, 000. 00 


Ket  decrease.. 


869,656.94 


CHANOE— PERMANENCrsr. 


Among  the  heads  of  divisions  in  the  Department  of  Agriculture 
changes  under  the  present  administration  have  been  exceedingly  few, 
because  the  gentlemen  in  charge  of  the  several  divisions  are  gener- 
ally skilled  scientists.  They  are  experts  in  tiieu'  respective  profes- 
sions. Many  of  them  are  known  throughout  the  scientific  world,  in 
which  they  have  worked  all  their  lives,  and  their  investigations  are 
common  to  the  English,  German,  French,  and  Italian  languages. 

Dr.  George  Vasey,  the  Chief  of  the  Division  of  Botany,  died  early 
in  March,  1893.  He  was  known  as  a  great  botanist  and  a  high  author- 
ity in  his  specialty  throughout  the  world.  His  loss  is  profoundly 
mourned  by  his  countrymen  who  were  laboring  in  the  same  delightful 
field  with  himself,  and  by  botanists  over  the  sea,  throughout  Great  Brit- 
ain, and  the  Continent.  His  position  was  immediately  tendered  to,  and 
accepted  by,  Mr.  F.  V.  Coville,  his  most  capable  assistant  in  that 
division.  The  other  changes  occurred  because  of  resignations.  Mr. 
A.  W.  Harris,  Director  of  the  Oflice  of  Experiment  Stations,  resigned 
AG  93 2 
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to  accept  the  presidency  of  the  Maine  State  College  of  Agriculture  and 
the  Mechanic  Arts,  and  his  place  was  filled  by  the  promotion  of  Mr.  A.  0. 
True,  who  was  his  assistant.  Maj.  B.  F.  Fuller  resigned  his  position 
as  Chief  of  the  Division  of  Accounts  and  Disbursing  Officer,  and  was 
succeeded  by  Mr.  F.  L,  Evans,  who  had  been  his  faithful  first  aid  for 
several  years. 

With  the  exception  of  one  division — ^that  of  Statistics — these  are  the 
only  changes  made  in  the  chiefs  of  divisions  where  technical  knowl- 
edge and  skill  are  required,  and  in  each  instance  the  vacancy  was 
filled  with  certain  advantage  and  good  results  to  the  service  by  the  pro- 
motion of  experienced  assistants.  These  promotions  are  a  recognition 
of  long,  faithful,  competent,  and  useftil  labors  in  behalf  of  the  Govern- 
ment. They  are  intended  to  stimulate  ambition,  fidelity,  and  industry 
among  all  well-disposed  employees  of  this  Department. 

Each  promotion  in  the  Department  ought  to  be  hereafter  in  itself  a 
declaration  that  the  person  advanced  in  rank  and  salary  has  a  superior 
record  for  merit  and  efficiency,  and  is  capable  of  a  higher  grade  of 
service,  and  therefore  entitled  to  an  increase  of  compensation. 

THE  CLA88IPIED  SERVICE. 

The  classified  service  is  defective,  owing  to  the  arbitrary  advance  in 
the  rank  and  pay  of  clerks,  without  requiring  a  higher  grade  of  service 
or  any  increase  of  skill  or  intelligence.  Thus  we  find  inequities  in  com- 
pensation. One  clerk  may  be  drawing  $1,800  per  annum  because  he  is 
in  the  $1,800  class,  and  yet  doing  only  the  work  adapted  to  a  person  in 
the  $840  class.  These  inequalities  of  compensation  are,  perhaps,  due 
more  to  the  appropriation  acts  creating  statutory  positions  than  they 
are  to  che  law  creating  the  U.  S.  Civil  Service  Commission,  or  to  the 
rules  and  regulations  which  that  Commission  has  adopted. 

An  obvious  method  of  rectifying  this  injustice  is  to  be  found  in  mak- 
ing the  appropriations  in  gross  for  the  pay  of  the  clerical  force  of  each 
Department,  and  leaving  the  head  thereof  to  determine,  from  the  char- 
acter and  quality  of  the  service  required,  how  much  each  clerk  shall 
be  i)aid.  In  all  great  business  concerns — mercantile,  financial,  and 
manufacturing— compensation  depends  upon  the  quality  and  character 
of  the  service,  and  the  promptness  and  fidelity  with  which  it  is  ren- 
dered. There  can  be  no  good  reason  urged  against  the  Government  of 
the  United  States  securing  efficient  services  in  the  same  manner  that 
they  are  secured  by  the  successful  business  interests  of  the  country. 
No  one  can  take  charge  of  a  Department  of  the  Government,  and  of 
his  own  volition  employ  servants  of  mediocre  ability  or  inefficient, 
except  at  the  cost  of  his  own  reputation  and  much  loss  to  the  public 
service  and  public  purse. 

In  the  Department  of  Agriculture  there  are  87  employees  who  came 
in  after  examination  and  certification  from  the  eligible  lists  by  the 
U.  S.  Civil  Service  Commission.    But  there  have  been  C38  persons 
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placed  in  the  classified  service  of  the  Department  of  Agriculture,  by 
Presidential  orders.  Of  that  number,  118  were  ordered  in  by  President 
Arthur;  by  President  Cleveland  during  his  former  administration,  90 
at  one  time  and  116  at  another;  while  President  Harrison,  by  his 
order  of  January  5,  1893,  placed  314  persons  in  the  classified  service 
of  the  Department  of  Agriculture.  So  that  there  have  been  placed 
upon  its  pay  rolls  725  persons  in  the  classified  service. 

The  erroneous  impression  that  a  clerk  in  the  classified  service  is  pro- 
tected, or  that  he  has  any  vested  right  in  an  office,  so  as  not  to  be 
amenable  to  higher  authority  because  of  delinquencies  or  malperform- 
ance  of  duty,  seems  to  be  quite  generally  entertained,  and  esi)ecially 
by  those  who  have  come  into  the  service  through ''an  order"  rather 
than  by  a  rigid  examination.  That  this  is  not  true,  and  that  tenure 
of  office  in  any  Department  depends  upon  industry,  fidelity,  and  prompt- 
ness, ought  to  be  italicized  in  the  daily  routine  of  duties  by  all  those 
having  authority;  and  it  should  be  understood  that  personal  merit 
and  efficiency  alone,  rather  than  any  extraneous  influence,  can  secure 
and  hold  promotions  in  the  public  service. 

It  is  further  suggested  that,  in  the  interest  of  an  efficient  service,  the 
Civil  Service  Commission  should  provide  a  noncompetitive  examina- 
tion for  any  em])loyees  of  a  Department  whom  the  head  thereof  shall 
select  from  those  placed  in  the  classified  service  by  a  Presidential  order, 
and  that  in  the  case  of  noncertification  by  the  Civil  Service  Commis- 
sion after  being  thus  examined  such  employees  should  be  dropped  from 
the  rolls. 

DISTRIBUTION  OF  SEED  AT  THE  PUBLIC  EXPENSE. 

The  first  United  States  Commissioner  of  Patents,  Henry  L.  Ellsworth, 
in  the  year  1830  conceived  the  idea  of  distributing  new  and  improved 
varieties  of  seed  among  the  farmers  of  the  United  States,  and  from 
that  time  he  patriotically  procured  the  seed  and  distributed  it  at  his 
own  expense  until  the  year  1839,  when,  upon  his  recommendation,  Con- 
gress ai)propriated  $1,000,  to  be  taken  from  the  Patent  Office  funds,  for 
the  purpose  of  collecting  and  distributing  rare  and  improved  varieties  of 
seeds,  and  prosecuting  agricultural  investigations  and  procuring  agri- 
cultural statistics.  And  from  this  small  beginning,  fifty-four  years  ago, 
the  Seed  Division  of  the  Department  of  Agriculture  has  grown  to  its 
present  unwieldy,  unnecessary,  and  extravagant  proportions;  so  that 
in  the  year  1892  there  was  appropriated  the  sum  of  $135,400  for  the  pur- 
pose of  purchasing  seeds,  bulbs,  and  cuttings  for  gratuitous  distribution. 

In  1891  the  seeds  punihased  (!Ost,  in  round  numbers,  $40,000,  while 
the  labor  and  expenses  of  x^utting  them  up  and  distributing  them 
alone  cost  the  Department  $50,675.75.  If  there  ever  was  a  good 
reason  for  the  original  purchiise  of  new  and  improved  varieties  of  seeds 
for  gratuitous  distribution  there  is  certainly  now  no  valid  reason  for  the 
purchase  and  distribution  of  ordinaiy  seeds,  bulbs,  and  cuttings  which 
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are  common  in  all  the  States  and  Territories,  and  easily  obtainable  at 
low  prices  by  the  people  generally.  This  is  particularly  true  since  the 
establishment  of  an  experiment  station  in  each  State  and  Territory. 
These  stations,  by  their  very  character  and  name,  are  the  proper  agen- 
cies to  experiment  with  and  test  new  varieties.  Each  station  is  pre- 
sumed to  be  in  charge  of  a  director,  of  such  scientific  agricultural 
training  and  so  well  informed  as  to  the  requirements  of  soil,  climate, 
and  other  environments,  that  he  is  especially  qualified  to  make  the 
tests  to  determine  the  value  of  each  kind.  From  the  first  appropria- 
tion down  to  the  last,  the  Government  of  the  United  States  has 
expended  in  seed  distribution  the  sum  of  $3,101,600,  an  average  during 
fifty-three  years  of  $58,520.75  each  year. 

The  dimensions  of  this  distribution  of  seeds  by  legislation  and  legis- 
lators are  made  visible  in  the  light  of  the  fact  that  for  this  calendar 
year  enough  cabbage  seed  has  thus  been  sent  out  to  plant  19,200  acres, 
a  sufficient  quantity  of  beans  to  plant  4,000  acres,  of  beet«  euough  to 
plant  2,500  acres,  of  sweet-corn  to  plant  7,800  acres,  together  with 
enough  cucumber  seed  for  2,025  acres,  enough  musk  and  watermelon 
seed  to  plant  2,675  acres;  and  that,  altogether,  this  Department  has 
sent  out,  in  more  than  nine  millions  of  packages,  a  sufficient  amount  of 
flower  and  vegetable  seeds  to  plant  89,596  acres  of  land. 

That  this  popular  dissemination  is  regarded  altogether  as  a  gratuity, 
and  not  of  any  appreciable  advantage,  is  proved  by  the  failure  of  any 
general  recognition  of  benefits  by  those  who  have  received  the  packages, 
notwithstanding  the  fact  that  the  instructions  of  the  Department  require 
them  to  report  results. 

In  view  of  the  above  facts,  this  enormous  expenditure,  without  com- 
pensatory benefits,  ought  to  be  abolished.  Therefore,  looking  to  its 
final  abolition,  more  than  $100,000  for  the  fiscal  year  ending  June  30, 
1895,  has  been  stricken  from  the  estimate  for  this  purpose,  and  the 
$35,000  estimated  ought  to  bo  confined  strictly  to  the  purchase  of  new 
and  improved  varieties,  and  even  these  ought  to  be  distributed  only 
through  experiment  stations.  Thus  seed  will  be  tested  and  found  val- 
uable or  otherwise.  After  the  test  has  been  completed  by  the  experiment 
station  the  propagation  of  the  useful  varieties  and  the  rejection  of  the 
valueless  should  be  left  to  the  common  sense  of  the  people,  who  will  have 
been  informed  as  to  local  value  and  adaptability  by  the  experiment 
station  bulletins.  An  experiment  is  simply  a  t^st.  It  determines  that 
a  thing  is  of  value  or  that  it  is  worthless.  There  c^n  be  no  experiment 
in  perpetuity,  and  this  illustrates  the  fallacy  of  x>urchasing  and  distribu- 
ting, year  after  year,  the  ordinary  varieties  of  turnip,  cabbage,  celery, 
and  other  seeds. 

For  the  fiscal  year  ending  June  30,  1893,  there  were  paid  out  by  the 
Department  of  Agriculture,  directly  for  seeds,  $66,548.61;  and  the 
remainder  of  the  appropriation  of  $130,000  was  absorbed  in  the  cost  of 
putting  them  into  packages  and  delivering  them  for  distribution.    And 
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to  the  above  operating  expenses  of  tbe  Seed  Division  there  must  be 
added  its  fixed  charges  in  the  form  of  statutory  salaries,  amounting 
to  $13,620,  and  this  swells  the  annual  expenditure  to  $143,520.  The 
number  of  packages  of  seed  distributed  by  the  Department  for  the  year 
1892  was  7,700,000,  and  they  cost  2  cents  apiece,  while  the  average  cost 
of  the  9,000,000  packages  of  seed  distributed  during  the  present  fiscal 
year  is  1  cent  and  4  mills  per  package. 

Out  of  the  appropriation  made  for  seed  distribution  for  the  year  end- 
ing June  30,  1894,  after  all  the  above-detailed  work  of  purchasing  and 
distributing,  there  will  be  more  than  $20,000  covered  back  into  the 
Tieasury  of  the  United  States. 

The  following  is  a  comparative  statement  of  seeds  purchased  in 
1892-'93  and  1893-'94,  showing  an  increase  in  the  quantity  of  seed 
obtained  for  each  dollar  expended  during  this  year,  a  saving  having 
been  effected  and  an  increase  in  quantity  secured  in  each  variety  pur- 
chased: 

Seeds  purolMsed  in  fiscal  yeurs  189S  and  1894. 


Corn. 

ButhtU. 
2.400 
2,175 

Cotton. 

Beans. 

Peas. 

Ve^retAble 
seed. 

Flower 
seed. 

MisoeUa 
neous. 

1893- '94 

1892- '93 

Btuhtls. 
600 
551 

Bu9luU, 
2,000 
1,940 

Bu9hel». 
3.030 
2.800 

Poundi. 
135.635 
98.366 

Poundi. 
1.905 
1.582 

BushiU. 
165 

Increase.. 

225 

49 

60 

230 

37,269 

323 

165 

Percentage  of  increase  in  quantities  purchased  in  1895-94  over  189S-9S. 


Corn 

Cotton 

Beans  

Peas 

Vegetable  seeds . 
Flower  seeds  . . . 


.091 

.08i 

.03 

.07i 

.27 

.17 


Cost  of  seed. 

Total  cost  of  seeds  for  1892-'93 $66,022.59 

Total  cost  of  seeds  for  1893-'94 54,617.10 


Saving  to  the  Government 11,405.49 

BUREAU  OF  ANIMAL  INDU8TRT. 

The  amount  appropriated  for  this  Bureau  for  the  current  fiscal  year 
is  $850,000;  the  estimate  for  the  ensuing  year  is  $700,000. 


TEXAS  FEVER  REGULATIONS. 


The  regulations  of  1892  have  been  enforced  during  1893,  with  slight 
modifications  exempting  certain  counties  in  iN'orth  Carolina,  Virginia, 
and  Arkansas  from  quarantine  regulations.  The  results  have  been 
very  satisfactory.    The  large  stock  yards  of  the  country  have  kept 
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free  from  infection.  Occasional  local  outbreaks  have  been  largely  such 
as  could  have  been  eflfectually  guarded  against  by  the  owners  of  the 
affected  cattle.  The  efficiency  of  control  would  be  greatly  increased 
by  an  amendment  to  the  law  imposing  a  penalty  for  violation  of  the 
regulations  promulgated  by  the  Department,  by  railroad  companies 
transporting  infected  cattle. 

EXPORT  CATTLE  INSPECTED. 

The  total  number  of  inspections  made  during  the  past  fiscal  year  was 
611,542.  Only  one-tenth  of  the  cattle  tagged  were  rejected  as  not  in 
proper  condition  for  export.  The  exports  of  live  cattle  show  a  falling 
off  of  about  25  per  cent  from  the  preceding  year — a  falling  off  which 
occurred  entirely  in  the  last  half  of  the-year,  and  which  seems  to  have 
been  due  to  an  increase  in  the  price  of  American  export  cattle. 

VESSEL   INSPECTION. 

Bureau  inspection  of  cattle-carrying  vessels  has  resulted  in  a  con- 
tinual reduction  in  the  percentage  of  losses  of  animals  at  sea.  The 
percentage  of  loss  in  1891  was  1|  per  cent;  in  1892,  seven-eighths  of  1 
per  cent,  and  for  1893,  forty-seven  hundredths,  or  less  than  one-half  of 
1  per  cent. 

INSPECTION  OF  IMPORT  ANIMALS. 

The  total  number  of  animals  arriving  from  Canada  during  the  year 
and  inspected  by  Bureau  officers  was  462,092.  The  total  number  of 
animals  imported  from  transatlantic  countries  was  1,297.  No  con- 
tagious diseases  were  found  among  the  imported  animals.  But  it  is 
essential  that  a  law  should  be  enacted  providing  for  the  inspection  of 
horses  imported  into  this  country,  because  they  are  subject  to  several 
contagious  diseases,  one  of  which  (not  indigenous  to  this  country)  has 
already  been  introduced  by  importation  which  will  involve  for  its 
eradication  a  considerable  outlay  of  money. 

INSPECTION  OF  AMERICAN  CATTLE  IN  GREAT  BRITAIN. 

It  is  deemed  wise  to  continue  this  inspection,  to  learn  the  condition 
in  which  American  cattle  arrive,  the  extent  of  losses  at  sea,  and  to 
investigate  the  alleged  cases  of  pleuropneumonia  reported  by  British 
inspectors.  Such  allegations  have  been  made  in  the  cases  of  54  ani- 
mals during  the  year.  The  diagnosis  has  in  each  cnse  been  pronounced 
incorrect  by  the  inspectors  of  the  Bureau  of  Animal  Industry,  and  the 
history  of  these  animals,  traced  through  the  record,  has  clearly  shown 
that  no  contagious  disease  existed  where  the  animals  had  been  raised 
and  fed,  or  where  they  could  have  been  exposed  in  transit. 

CONTAGIOUS   PLEUROPNEUMONIA. 

No  case  of  this  disease  having  been  discovered  in  this  country  since 
March  25,  1892,  and  a  careful  inspection  having  been  maintained  for 
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twelve  months  thereafter,  sufficient  to  furnish  evidence  which  would 
remove  all  apprehension  on  the  part  of  our  own  people,  and  be  accepted 
as  i)erfectly  conclusive  by  foreign  governments,  it  was  deemed  safe  and 
judicious,  on  April  1  of  this  year,  to  dismiss  the  force  engaged  in  this 
inspection. 

MEAT  INSPECTION. 

The  meat  insx)ection  has  continued  as  prescribed  in  the  regulations 
of  March  25,  1891.  The  extent  of  the  microscopical  inspection  has, 
however,  been  greatly  reduced,  the  intention  being  to  confine  it  rigidly 
to  products  intended  for  direct  export  to  cx)untries  exacting  the  same. 
On  the  other  hand,  the  inspection  of  all  animals,  both  before  and  after 
slaughter,  intended  for  export  and  for  interstate  trade,  has  been 
insisted  upon  and  regulations  regarding  this  inspection  were  issued 
September  13, 1893.  So  far  as  the  microscopic  inspection  extends  it 
has  been  made  more  thorough  by  insisting  upon  a  double  inspection  in 
order  to  secure  perfectly  reliable  results. 

EXPORTS   OF   INSPECTED   PORK. 

During  the  year  ending  June  30,  1892,  exports  of  inspected  pork 
aggregated  38,162,874  pounds.  For  the  year  ending  June  30, 1893,  they 
aggregated  but  20,677,410  pounds.  Exports  to  countries  directly  requir- 
ing inspection  were  for  1892, 22,025,698  pounds,  and  for  1S93,  8,059,758 
pounds.  The  falling  off  in  this  export  trade  was  not  confined,  however, 
to  inspected  pork,  the  total  quantity  exported  for  1892  being  665,490,616 
pounds,  while  in  1893  it  was  only  527,308,695  pounds.  The  decrease  is 
partially  accounted  for  by  the  high  prices  of  pork  in  this  country 
throughout  1893,  The  microscopic  inspection  cost  the  Government  6J 
per  cent  on  the  value  of  meat  sold  to  the  countries  which  demanded  that 
inspection;  and  a  comparison  between  the  amount  of  meat  so  inspected 
and  sold  in  1892  to  those  countries  and  the  amount  sold  to  them  m 
1893  shows  that  microscopic  inspection  has  not  increased  our  foreign 
sales  and  that  it  does  not  pay. 

ADDITIONAL  LEOISLATION. 

Existing  law  does  not  adequately  provide  for  the  authoritative  and 
effectual  destruction  of  condemned  carcasses.  Better  provision  for 
this  purpose  is  rendered  all  the  more  necessary  by  the  extension  of 
the  inspection  already  referred  to.  In  the  present  law  there  is  noth- 
ing which  prevents  the  marketing  of  the  carcasses  of  animals  con- 
demned by  the  Department,  in  the  State  where  the  animal  is  killed,  nor 
can  the  Department  follow  such  diseased  carcasses,  in  the  local  mar- 
ket, to  prevent  their  being  shipped  and  sold  outside  of  the  State.  The 
public  can  be  properly  protected  against  the  use  of  such  meat  only 
through  some  legislation  compelling  the  immediate  destruction  of  any 
animal  or  carcass  condemned  by  United  States  insi)ectors. 
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TUBERCULOSIS. 

While  contagious  pleuro-pneumouia  of  cattle  has  been  successfully 
eradicated,  the  cattle  of  the  country  are  still  afflicted  with  tuberculosis, 
a  disease  widespread  and  more  dangerous  to  human  life  than  pleuro- 
pneumonia. It  is  essential  that  the  Bureau  of  Animal  Industry  should 
undertake  without  delay  measures  looking  to  Its  control.  Investiga- 
tions have  been  made  during  the  past  year  as  to  the  means  of  its  com- 
munication and  the  method  of  its  correct  diagnosis.  Much  progress 
has  been  made  in  this  direction  by  the  studies  of  the  Division  of  Ani- 
mal Pathology.  The  work  must  now  be  extended,  in  cooperation  with 
local  authorities,  until  the  danger  to  human  life  has  been  reduced  to  a 
minimum. 

MALADIE  DU  COIT. 

The  inspectors  of  the  Bureau  have  been  remarkably  successful  in 
combating  a  disease  of  the  horse  known  as  dourine  or  maladie  du  coit,  of 
which  an  extensive  outbreak  occurred  during  the  last  year  in  Nebraska 
and  South  Dakota. 

OrVIL  SERVICE  EXAMINATION  OP  INSPECTORS. 

In  this  connection  it  is  recommended  that  hereafter  each  applicant 
for  the  position  of  inspector  or  assistant  inspector  in  the  Bureau  of 
Animal  Industry  be  required,  as  a  condition  precedent  to  his  appoint- 
ment, to  exhibit  to  the  U.  S.  Civil  Service  CJommission  his  diploma 
from  an  established,  regular,  and  reputable  veterinary  college,  and  then 
submit  to  such  an  examination  in  veterinary  scieivce  as  that  Commission 
may  prescribe;  and  no  one  failing  to  pass  that  examination  shall  be 
eligible  to  either  of  the  aforenamed  positions.  And,  furthermore,  it  is 
advised  that  all  the  insi>ector8  now  in  the  service  be  required  to  pass 
through  the  same  ordeal,  namely,  to  show  their  <liplomas  and  submit 
to  a  civil  service  examination. 

DIVISION    OP    BNTOMOLOGT. 

The  amount  appropriated  for  this  division  for  the  current  fiscal  year 
is  $29,800,  which  amount  remains  unchanged  in  the  estimates  for  the 
ensuing  year. 

Satisfactory  experiments  with  remedies  against  the  spread  of  the 
hop  plant-louse  have  been  made  in  Oregon  and  Washington.  Consid- 
erable damage  has  been  reported  in  several  sections  by  a  destructive 
grasshopper  of  nonmigratory  form.  A  bulletin  was  widely  circulated 
containing  remedial  suggestions,  which  resulted  in  prompt  measures 
being  taken  and  much  damage  averted.  Arrangements  have  been 
made  for  an  investigation,  by  a  resident  of  Japiui,  of  insects  injurious 
to  agriculture  in  that  country,  paiticularly  of  those  which  would  be 
likely  to  be  introduced  into  this  country.  A  request  was  made  recently, 
by  the  State  board  of  Massachusetts,  that  the  Secretary  of  Agricul- 
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ture  should  further  the  efforts  of  the  board  in  getting  Congressional 
appropriations  to  aid  them  in  fighting  the  gypsy  moth.  There  did  not, 
however,  seem  to  be  sufficient  justification  for  such  assistance,  and  it 
was  accordingly  refused.  At  the  same  time  the  Department  cheerfully 
tenders  all  legitimate  cooperation  in  the  work,  and  is  ready,  as  in  the 
past,  to  give  the  board  the  benefit  of  its  best  efforts  and  experience. 

Reports  of  occurrences  of  the  pernicious  scale  at  Charlottesville,  Va., 
have  reached  the  Department.  This  is  the  first  appearance  of  this 
insect  on  the  Atlantic  coast  of  the  United  States,  and  calls  for  prompt 
educational  cooperation  on  the  part  of  this  Department,  and  this 
has  accordingly  been  freely  tendered.  The  Entomologist,  Prof.  Eiley, 
strongly  recommends,  as  part  of  the  work  for  this  fiscal  year,  an  attempt 
to  introduce  the  Caprifig  insect  from  Smyrna  into  California,  and  to 
introduce  from  Ceylon  the  giant  bee  of  India;*  therefore,  the  inter- 
ested attention  of  fruit-growers  in  southern  California,  and  of  bee- 
keepers in  the  several  States  is  directed  in  a  special  manner  to  these 
suggestions. 

DIVISION  OF  ORNITHOLOaT  AND  MAMMALOOT. 

The  amount  appropriated  for  this  division  for  the  current  fiscal  year 
is  $27,360,  which  amount  remains  unchanged  in  the  estimates  for  the 
ensuing  year. 

The  efforts  of  this  division  have  been  directed  toward  completing 
investigations  begun  several  years  ago,  and  the  preparations  of  results 
for  i)ublication.  Two  economic  bulletins  have  been  published — Hawks 
and  Owls  of  the  United  States,  and  Prairie  Ground  Squirrels  of  the 
Mississippi  Valley.  These  last  probably  cause  more  injury  to  crops  in 
the  United  States  than  any  other  mammals  except  the  pocket  gophers. 
Many  maps  were  prepared  showing  a  detailed  geographical  distribution 
of  mammals  and  birds.  The  United  States  is  practically  divided  into  a 
definite  number  of  beltfi  or  zones,  each  one  characterized  by  the  pres- 
ence of  certain  animals  and  plants,  thus  intimating  what  normal  agri- 
cultural products  ea-ch  zone  is  best  fitted  to  produce.  The  division  is 
engaged  in  tracing  these  various  zones  across  the  continent,  and  in  the 
preparation  of  large  scale  maps  showing  boundaries  in  different  colors. 
These  maps  will  illustrate  to  the  farmer  the  location  of  his  farm  with 
reference  to  the 'life  zone  in  which  it  lies,  thus  giving  him  a  key  to  the 
crops  most  likely  to  succeed.  Biological  surveys  begun  in  1889  have 
been  continued  the  present  season  and  carried  across  the  State  of 
Wyoming.  Other  field  work  ha«  been  instituted  in  California,  Oregon, 
Utah,  Nevada,  the  Dakotas,  Nebraska,  Kansas,  and  Colorado,  with 
special  reference  to  the  determination  of  the  northern  boundary  of  the 
zone  known  ^s  the  Upper  Sonoran.  The  report  of  the  Death  Valley 
Expedition  has  been  published,  and  the  bulletin  on  the  Common  Crow 
is  now  ready  for  the  printer. 
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DIVISION  OP  BOTAmr. 

The  sum  appropriated  for  this  division  for  the  current  fiscal  year  is 
$38,600;  the  estimated  expenditures  for  the  next  year  are  $33,600. 

During  the  present  year  the  series  of  forage  experiments,  both  in 
the  subarid  lands  of  the  West  and  in  the  humid  region  of  the  Gulf 
States,  have  been  concluded  and  final  reports  on  them  are  now  in  prepara- 
tion. The  importance  of  the  results  attained  in  the  experimental  culti- 
vation of  crops  without  irrigation,  at  Garden  City,  Kans.,  has  been  more 
accentuated  during  the  present  season  than  ever  before.  The  wheat 
and  Indian  corn  crop  of  western  Kansas  and  adjacent  regions  for  the 
present  season  has  been,  as  is  well  known,  almost  a  total  failure,  so 
much  so  indeed  that  in  many  quarters  not  enough  grain  has  been  pro- 
duced to  suflBce  for  next  year's  sowing.  In  the  midst  of  these  condi- 
tions the  Jerusalem  corn  on  the  experiment  farm  has  now  a  good 
stand  and  a  luxuriant  growth,  promising  a  yield  of  20  to  40  bushels 
per  acre.  This  product  is  an  admirable  substitute  for  Indian  com, 
and  from  present  experience  in  feeding  it  promises  to  be  quite  as 
palatable  to  stock.  In  the  forage  experiments  Hungarian  brome  has 
been  demonstrated  to  be  clearly  superior  to  all  other  forage  plants 
thus  far  tried  in  t)ie  subarid  regions.  With  a  rainfall  from  January  1 
to  September  1  of  8  inches  (more  than  half  of  which  fell  during  the 
month  of  July)  this  grass  produced  a  crop  of  hay,  estimated  at  1 
ton  per  acre,  greedily  eaten  by  stock  and  of  high  nutritive  value. 

For  the  future  work  of  the  Division  of  Botany  there  are  contem- 
plated, in  addition  to  a  continuation  of  the  present  work  of  the  division, 
certain  lines  of  investigation  in  connection  with  the  herbarium  for 
which  there  is  urgent  demand.  One  such  line  of  work  is  the  mainte- 
nance of  a  seed  collection,  to  contain  seeds  of  all  weeds  and  cultivated 
plants,  as  well  as  those  of  our  wild  species  which  are  eaten  by  birds 
and  animals.  Such  a  collection  in  the  hands  of  an  expert  is  required 
to  enable  the  Department  to  answer  inquiries  regarding  the  purity  of 
seeds  put  on  the  market  by  dealers,  the  detection  of  weed  seeds  in  grain 
samples,  the  identification  of  the  vegetable  contents  of  bird-stomachs, 
the  detection  of  adulterations  in  many  commercial  products,  and 
other  questions  of  a  similar  nature.  In  other  lines  also  it  is  pro- 
posed to  develop  and  make  use  of  the  economic  side  of  the  herbarium, 
taking  up  botanical  work,  with  which  State  experiment  stations  are 
not  in  a  position  to  deal. 

A  card  catalogue  of  the  botanical  library  of  the  Department  of 
Agriculture  has  been  completed,  to  which  are  now  being  added  titles 
of  all  botanical  works  accessible  in  the  other  libraries  of  Washington. 
Several  collectors  have  been  employed  during  the  season,  confining  their 
work  principally  to  the  arid  and  subarid  portions  of  the  West. 

DIVISION  OF  VEGETABLE  PATHOLOOT. 

The  sum  appropriated  for  this  division  for  the  current  fiscal  year  is 
$25,600;  this  sum  remains  unchanged  in  the  estimates  for  next  year. 
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The  work  of  this  division  has  been  divided  about  equally  between 
the  laboratory  and  the  field.  In  the  laboratory  a  number  of  diseases 
afTecting  fruits,  grains,  and  other  useful  plants  have  been  studied. 
The  field  work  has  covered  improvement  of  machinery  used  in  spray- 
ing, the  determination  of  the  proper  time  or  times  for  applying  fungi- 
cides, and  the  trial  of  substances  known  or  supposed  to  have  fungicidal 
value.  Another  important  branch  of  this  work  is  the  improvement  of 
cultural  methods  with  a  view  of  preventing  diseases,  thereby  enabling 
plants  to  be  grown  to  the  highest  state  of  perfection. 

The  scattered  nature  of  the  literature  on  fungicides  has  made  it 
desirable  to  bring  together  in  convenient  shape  all  possible  informa- 
tion on  the  subject.  With  this  object  in  view  more  than  1,500  foreign 
and  domestic  references  were  secured  during  the  yes^r,  700  of  which 
have  been  consulted  in  the  original,  and  critically  reviewed.  This  mat- 
ter, together  with  the  published  and  unpublished  data  of  the  division, 
will  form  the  basis  of  a  bulletin  that  will  include  a  discussion  of  the 
chemistry  and  toxicology  of  the  more  important  fungicides,  together 
with  a  critical  r^sum^  of  the  facts  bearing  on  the  fungicidal  value  of 
the  various  substances  now  employed  as  remedies  for  plant  diseases. 

The  diseases  of  citrous  fruits  and  other  subtropical  plants  have  been 
studied  during  the  year  by  two  assistants  stationed  in  Florida.  The 
horticulturists  of  that  State  have  greatly  aided  the  investigations  by 
their  hearty  support.  Several  orange- growers  have  given  parts  of  their 
groves  for  experiments,  and  the  citizens  of  Eustis  have  erected  a  six- 
room  one-story  laboratory,  and  given  it  to  the  division  for  its  exclusive 
use.  This  has  very  materially  aided  in  enabling  the  appropriation 
available  to  be  applied  wholly  to  the  purchase  of  the  actual  means  of 
study,  and  to  meeting  the  expenses  of  field  experiments.  A  plat  of  2 
acres  lying  near  the  laboratory  has  been  established  as  an  experimental 
garden.  The  laboratory  was  furnished  early  last  spring,  and  since  then 
the  studies  of  the  various  diseases  of  citrous  fruits  have  been  pushed  as 
rapidly  as  possible. 

There  are  four  principal  diseases  of  the  orange  and  lemon  now  being 
investigated.  They  cause  an  aggregate  annual  loss  of  fully  $250,000. 
All  of  these  maladies  are  of  an  obscure  nature,  but  it  is  claimed  that  the 
investigations  already  made  have  thrown  very  considerable  light  on 
three  of  them  and  render  an  intelligent  trial  of  remedies  possible.  The 
fourth  disease,  the  orange  blight,  although  one  of  the  most  destructive, 
is  still  very  imperfectly  understood,  but  it  is  hoi>ed  that  the  greatly 
increased  facilities  afforded  by  the  laboratory  will  render  it  possible  to 
discover  the  cause  and  the  remedy  for  the  disease. 

The  causes  affecting  the  fruitfulness  of  pears  and  apples  have  been 
made  the  subject  of  further  study.  The  important  discovery,  made 
incidentally  while  investigating  the  effects  of  the  transmission  of  dis- 
ease germs  through  the  flowers  by  bees  and  other  insects,  that  many 
of  our  common  varieties  of  pears  are  incapable  of  self-fertilization,  was 
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pointed  out  last  year.  .  At  the  same  time  attention  was  also  called  to 
the  fact  that  this  discovery  explained  why  large  blocks  of  single  vari- 
eties of  pears  often  failed  to  bear  satisfactory  crops,  even  though  the 
flowers  were  abundant  and  all  other  conditions  excepting  those  insur- 
ing cross-fertilization  were  present.  In  order  to  obtain  additional  evi- 
dence on  this  point,  the  experiments  made  in  181)2  were  repeated  the 
past  season,  the  work  being  carried  on  at  Rochester,  N.  T.,  and  Parry, 
N.  J.  The  results  of  this  work  verify  the  conclusions  obtained  in  pre- 
vious years,  showing  that  to  insure  the  highest  fruit  fulness  pear  and 
apple  orchards  should  consist  of  mixed  varieties.  Where  large  blocks 
of  pears  have  failed  to  fruit  through  lack  of  cross-fertilization  the 
trouble  may  be  remedied  by  top-grafting  with  a  different  variety  to 
supply  the  necessary  pollen.  A  bulletin  containing  a  full  account  of 
the  work,  together  with  the  results  obtained,  is  now  ready  for  the 
printer. 

The  work  in  California  has  been  continued  along  practically  the 
same  lines  as  in  previous  years.  The  vine  disease  has  been  made  the 
subject  of  special  study,  and,  in  addition,  several  maladies  of  other 
fruits  have  been  under  investigation.  The  rust  of  prune  leaves,  a  very 
troublesome  disease  in  some  sections,  has  been  successfully  combated 
by  spraying.  The  blighting  or  blasting  of  grape  flowers,  commonly 
known  as  coulurcj  has  been  studied  in  the  northern  part  of  the  State. 
This  trouble,  which  is  often  due  to  constitutional  defects  in  the  vine, 
frequently  causes  th^  loss  of  the  entire  crop.  During  the  year  a  series 
of  experiments  in  crossing  and  hybridizing  the  vine  was  carried  on  in 
the  hope  that  by  this  means  varieties  free  from  coulure  might  be 
obtained. 

The  year  has  brought  to  a  close  the  exi)erLments  with  fertilizers  for 
the  prevention  and  cure  of  peach  yellows.  This  work,  covering  a  period 
of  four  years,  was  carried  on  in  the  heart  of  the  great  peach  region  of 
the  Maryland  and  Delaware  peninsula.  The  results,  which  have  been 
published  in  full  in  Bulletin  No.  4  of  this  division,  show,  it  is  claimed, 
conclusively,  that  the  disease  can  not  be  prevented  or  cured  by  apply- 
ing to  the  soil  any  of  the  well-known  plant  foods.  Thousands  of  dol- 
lars have  been  spent  by  growers  every  year  upon  fertilizers  and  other 
so-called  remedies  of  a  similar  nature,  and  it  is  believed  the  results  of 
the  investigations  made  by  the  division  will  result  beneficially  in 
checking  useless  expenditure.  Since  the  completion  of  the  fertilizer 
work  the  special  agent  in  charge  of  the  investigations  has  been  able 
to  devote  more  time  to  laboratory  researches  into  the  causes  of  the 
disease.  Laboratory  investigations  and  field  exi)eriments,  having  in 
view  the  discovery  of  a  natural  means  of  infection,  have  also  been  under 
way.  So  far  yellows  is  only  known  to  be  communicated  by  budding, 
but  all  the  facts  at  hand  indicate  that  the  disease  may  liave  the  x)ower 
of  spreading  in  other  ways. 

The  experiments  in  the  treatment  of  wheat  rust,  begun  in  1891,  have 
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been  continued;  the  results  of  the  first  season's  work,  covering  the 
treatment  of  seed  and  soil  separately  and  combined,  spraying  the 
plants  at  various  intervals,  etc.,  were  published  in  the  early  part  of 
the  year.  During  the  past  season  the  work  was  wholly  confined  to 
spraying  the  plants,  it  having  been  shown  by  the  previous  year's  labors 
that  the  seed  and  soil  treatments  were  worthless,  so  far  as  the  preven- 
tion of  rust  was  concerned. 

DIVISION  OF  POMOLOGT. 

The  sum  appropriated  for  this  division  for  the  current  fiscal  year  is 
$11,300;  this  sum  remains  unchanged  in  the  CvStimates  for  next  year. 

The  work  of  this  division  has  included  and  concluded  the  collection 
of  firuit  models  and  edible  nuts,  which  has  been  on  exhibition  at  the 
World's  Fair  during  the  summer.  The  importance  of  the  subjects  illus- 
trated and  the  measure  of  success  attained  have  justified  the  labor 
applied.  Nearly  1,000  models  of  fruits,  comprising  625  varieties,  and 
more  than  300  packages  of  wild  and  cultivated  nuts,  compose  the  col- 
lection. If  provision  is  made  for  the  gradual  and  judicious  enlargement 
of  this  collection  it  may  afford  a  means  of  determining  the  range  of 
climatic  variation  in  our  cultivated  fi'uits. 

•  The  economic  work  has  included  the  identification  of  specimens  sent 
by  growers  for  that  puri>ose.  The  collection  of  model^  in  addition  to 
its  scientific  value,  has  been  found  an  effective  help  in  the  work,  and  it 
is  believed  that  the  accuracy  and  reliability  of  this  branch  of  the  work 
of  the  division  is  increasing.  An  examination  of  the  ofi&ce  records 
shows  that  about  three-fourths  of  the  specimens  sent  for  this  purpose 
have  been  scientifically  identified.  During  the  year  more  than  100 
new  varieties  not  previously  described  have  been  received  for  examina- 
tion, and  have  been  reported  on  as  to  their  value  for  propagation  and 
introduction. 

The  preparation  of  reports  for  publication  on  the  culture  of  different 
fruits  has  been  intermittently  continued.  Current  work  is  urgent  and 
imperative,  owing  to  the  perishable  nature  of  the  specimens  received 
and  the  importance  of  immediate  and  full  replies  to  inquiries.  The 
bulletin  on  nut  culture  is  ready  for  publication;  that  on  small  fruits 
is  well  under  way,  and  the  tabulation  of  replies  to  the  circulars  on  apple 
culture,  of  which  several  thousand  were  sent  to  apple-growers  during 
two  previous  years,  has  commenced. 

The  preparation  of  the  revised  catalogue  of  American  fruits  has  been 
continued,  this  duty  having  been  intrusted  to  a  properly  qualified 
special  agent.  It  is  believed  that  the  work  can  be  completed  during 
tbe  coming  year.  The  monograph  on  the  grape  yet  remains  unpub- 
Ushed. 

DIVISION  OF  GARDENS  AND  OROUNDS. 

The  sum  appropriated  for  this  division  for  the  current  fiscal  year  is 
$34,000;  the  estimated  expenditures  for  next  year  are  $32,000. 
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This  division  is  charged  with  the  care  of  the  35  acres  of  grounds  of 
the  Department.  It  has  supervision  also  of  the  glass  structures,  which 
cover  a  space  of  about  three  fourths  of  an  acre  and  are  well  filled  with 
plants.  A  considerable  area  under  glass  is  devoted  to  the  propagation 
and  growth  of  plants  for  distribution  throughout  the  United  States  and 
for  exchange  with  foreign  countries.  The  superintendent  determines 
any  questions  relative  to  practical  horticulture,  floriculture,  fruit-grow- 
ing interests,  and  economic  gardening  and  garden  architecture  that 
may  be  submitted  to  the  Department. 

The  following  plants  were  distributed  during  the  past  year:  Straw- 
berries, 30,400;  grapes,  native  and  foreign,  15,000;  olives,  2,734;  cam- 
l>hor,  2,696;  figs,  3,000;  miscellaneous,  consisting  in  part  of  oranges, 
currants,  loquats,  vanilla,  black  pepper,  and  various  semitropical  plants, 
2,875;  tea,  2,690;  coffee,  710;  raspberries,  422;  and  pineapples,  576.  In 
all,  upwards  of  60,000  plants. 

Applications  for  plants  are  often  bewildering,  enumerating  plants 
indigenous  in  all  the  zones  of  the  globe,  embracing  the  most  northern 
and  the  most  tropical  of  species,  to  be  tested  perhaps  in  localities  where 
but  few  of  them  could  live,  and  of  such  extensive  variety  that  no  single 
plant  establishment  in  the  world  could  furnish  them.  Requests  of  this 
kind  involve  considerable  explanatory  correspondence  which  can  not 
be  avoided.  And  while  an  effort  is  made  to  meet  all  reasonable  de- 
mands in  this  direction,  the  Department  exercises  discrimination  as  to 
the  kinds  of  plants  sent  out,  availing  itself  of  the  experience  gained 
by  testing  the  hardiness  and  other  qualities  of  plants  previous  to  their 
distribution. 

In  the  Southern  States,  where  many  species  of  semitropical  plants 
may  be  successfully  cultivated,  a  great  desire  is  manifested  to  experi- 
ment with  crops  the  culture  of  which  has  not  hitherto  become  general. 
This  desire  increases  proportionately  as  a  knowledge  of  the  benefits  to 
be  derived  from  diversified  culture  grows.  There  is  much  inquiry  as 
to  the  olive  and  the  fig;  and  of  these  good  collections  are  maintained, 
and  many  thousands  are  annually  propagated  and  sent  to  regions  best 
fitted  for  their  growth. 

DIVISION  OP  FORESTRY. 

The  amount  appropriated  for  this  division  for  the  current  fiscal  year 
is  $27,820;  the  estimate  for  the  ensuing  year  is  $29,820. 

The  condition  of  the  forestry  industry  in  this  country  still  remains 
markedly  unsatisfactory.  Under  our  present  system  the  efforts  of  the 
Division  of  Forestry  of  this  Department  are  restricted  to  purely  educa- 
tional work,  and  this  has  been  carried  on  for  over  fifteen  years  without 
perceptibly  abating  wasteful  lumbering  and  destructive  fires,  which  are 
destroying  our  primitive  forest  supplies  and  inflicting  permanent  injury 
upon  the  lumber  interests  and  seriously  menacing  agriculture.  With 
all  due  allowance  for  the  absence  of  verifiable  statistics,  it  may  be 
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safely  asserted  that  the  yearly  wood  consumption  lu  the  United  States 
is  twice  as  great  as  our  estimated  forest  area  is  capable  of  producing 
annually.  In  this  connection  it  must  be  noted  that  the  Division  of  For- 
estry has  not  been  sufficiently  endowed  to  undertake  the  task  of  collect- 
ing reliable  statistics  as  to  the  consumption  and  growth  of  wood  mate- 
rial and  the  prospects  of  supply  and  demand,  which  should  form  the 
basis  of  a  wise  government  policy.  Meantime  supplies  are  waning  and 
proofs  are  accumulating  of  the  malign  influence  of  deforestation. 

Tlie  policy  of  setting  aside  forest  reservations  from  the  public  domain 
— a  policy  far  too  long  delayed  but  now  happily  inaugurated  and  apply- 
ing to  a  total  area  of  17,(KM),000  acres — should  be  followed  by  a  well- 
considered  supervision  of  the  same,  and  the  remaining  timber  lands 
on  the  public  domain  should  be  withdrawn  from  disposal.  Without 
forests  to  take  care  of  or  power  to  shape  the  forest  policy  of  the  country, 
this  Department  can  only  suggest  plans  for  a  more  rational  treatment 
of  our  forest  resources. 

In  the  absence  of  appropriations  justifying  statistical  inquiry,  atten- 
tion was  turned  to  the  scientific  side  of  the  forestry  problem  by  this 
division.  The  main  expenditure  of  funds  has  been  in  the  investigation 
of  the  timbers  of  the  United  States,  as  to  their  strength  and  mechani- 
cal properties'when  grown  under  varying  climate  and  in  dift'erent  soils. 
This  work  has  been  carried  out,  so  far,  in  a  way  which  has  elicited 
favorable  comment  from  competent  critics  at  home  and  abroad.  The 
investigation  of  the  longleaf  pine  demonstrates  that  the  bleeding  of 
this  tree  for  turpentine  is  not  injurious  to  the  quality  of  its  timber. 
This  discovery  has  enhanced  the  value  of  the  forests  so  treated  in  the 
Southern  States  by  several  million  dollars.  Legislation  is  furthermore 
earnestly  recommended  which  shall  preserve  forest  reservations  and 
provide  for  a  rational  disposal  of  ripe  timber  on  Government  lands, 
similar  to  that  contemplated  by  House  bill  No.  119,  Fifty-third  Con- 
gress, amendment  of  section  24. 

While  recognizing  the  differences  between  our  system  and  those  of 
European  countries  which  are  successfully  applying  methods  of  forest 
administration  inapplicable  to  the  United  States,  we  must,  neverthe- 
less, turn  to  those  that  have  made  forest  administration  a  success  for 
suggestions,  and  the  Republic  of  Switzerland  is  commended  as  furnish- 
ing the  most  practical  economic  data  in  this  particular. 

It  is  not  inappropriate  to  call  attention  to  an  act  to  repeal  timber-cul- 
ture laws,  and  for  other  purposes,  appro vexi  March  3,  1891,  and  to  sug- 
gest further  legislation,  if  it  be  deemed  necessary,  to  proi)erly  construe 
section  24  of  that  act,  which  authorizes  the  President  of  the  United 
States  to  "  set  apart  and  reserve,  in  any  Static  or  Territory  having  public 
land  bearing  forests,  in  any  part  of  the  public  lands  wholly  or  in  part 
covered  with  timber  or  undergrowth,  whether  of  commercial  value  or 
not,  as  public  reservations,  and  the  President  shall,  by  public  procla- 
mation, declare  the  establishment  of  such  reservations  and  the  limits 
thereof." 
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Members  of  the  American  Forestry  Association,  and  all  other  citizens 
interested  in  the  conservation  of  woodlands  and  the  reafforestation  of 
denuded  areas  of  lands  not  suitable  to  tillage,  will  be  pleased  to  read  in 
"Dankleman's  Zeitschrift,  September,  1893,"  the  deserved  compliment 
which  the  reviewer  of  the  United  States  timber  examination  work  (insti- 
tuted by  B.  E.  Fernow,  in  charge  of  forestry  interests)  has  unreservedly 
awarded  this  Department.  The  judgment  of  Mr,  Fernow's  work  in  this 
division,  in  his  scientific  investigation  of  the  several  varieties  of  timber, 
as  to  strength,  durability,  and  general  utility,  in  relation  to  the  condi- 
tions of  growth,  is  all  the  more  valuable  because  the  gentleman  who 
gives  it  is  himself  in  charge  of  forestry  work  of  a  similar  character  for 
the  Prussian  Government.  And  it  is,  therefore,  a  matter  of  congratula- 
tion, among  all  those  who  realize  the  importance  of  forestry  work  in  the 
United  States,  to  read  the  following  unequivocal  and  merited  commenda- 
tion of  the  work  of  this  division  in  the  Department  of  Agriculture: 

This  plan  of  work  is  aa  remarkable  for  its  scope  as  for  consistent  pursuit  of  an 
eminently  practical  result.  Although  Germany  has  accomplished  a  great  deal  in 
some  directions  of  this  field,  especially  in  investigating  the  laws  of  growth  and 
wood  structure,  we  are  yet  far  from  having  such  a  comprehensive  and  indispensable 
knowledge  even  of  our  most  important  timbers.  We  must  admit,  with  a  certain 
sense  of  humiliation,  that  the  Americans  show  us  what  it  is  we  really  ought  to 
know,  and  that  they  have  already  by  far  surpassed  us  in  the  elaborate  organization 
for  these  investigations. 

If,  in  less  than  a  decade,  Americans  have  in  a  forestry  specialty  sur- 
passed Germany,  why  can  not  we  a  generation  henee  rejoice  in  the  most 
efficient  forestry  system  of  the  world  ?  And  can  the  result  be  reached 
in  a  popular  government  through  other  than  educational  institutions, 
beginning  with  the  common  schools?  And  to  initiate  a  tree-conserv- 
ing and  tree-planting  crusade  that  shall  be  efficient  and  benignant  will 
be  the  constant  aim  of  this  Department. 

OFFICE  OP  FIBER  INVESTIGATIONS. 

The  appropriation  for  this  division  for  the  current  fiscal  year  is 
$5,000. 

Interesting  experiments  in  the  culture  of  flax  have  been  made  the 
present  season  under  direction  of  the  Department  in  the  State  of 
Washington.  Results  have  been  equally  as  satisfactory  as  in  the 
case  of  flax  experiments  in  Oregon  in  1891.  The  excellence  of  the 
straw,  as  shown  in  the  samples  received,  promises  well  for  the  future  of 
the  flax  industry.  The  importance  of  its  development  in  our  own 
country  is  indicated  in  the  steady  decline  in  flax  production  abroad, 
which  in  time  must  lead  to  a  large  increase  in  the  price  of  flax  and 
linen  products  imported.  Flax  grown  in  Minnesota  in  the  past  year 
and  manufactured  for  this  Department  in  one  of  the  largest  mills  in  the 
East  was  declared  by  experts  preferable  to  the  same  grade  of  imported 
flax.  Inventions  in  the  line  of  labor-saving  machinery  in  flax  culture 
have  been  stimulated  by  the  prominence  given  to  flax-growing  in  the 
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past  few  years  by  this  Department.  No  opportunity  has  as  yet  been 
afforded  to  test  these  machines  practically  and  pronounce  upon  their 
economic  merits. 

In  connection  with  our  flax  industry,  the  United  States  consul-gen- 
eral at  Frankfort,  Germany,  recently  presented  a  report  containing 
fkcts  full  of  interest  to  our  flax-producers.  He  states  that  during  the 
year  1892  Germany  imported  over  60,000  tons  of  raw  flax  fiber, 
which  was  utilized  by  13  large  spinneries.  Over  55,000  tons  came 
from  Russia,  which  country,  it  seems,  also  exports  largely  to  England 
and  Belgium,  indicating  a  demand  for  the  raw  fiber  in  these  countries. 
Germany  admits  this  product  free  of  duty^  and  owing  to  the  dif- 
ferences on  the  question  of  the  tariff  existing  between  Germany  and 
Russia,  the  consul  pertinently  suggests  the  possibility  of  the  flaxseed- 
growers  of  the  United  States,  who  now  throw  away  immense  quantities 
of  the  straw,  utilizing  it  by  taking  the  trouble*  necessary  to  save  and 
prepare  it  for  export.  It  is  more  than  probable  that  in  certain  sections 
of  this  country,  and  at  the  expense  of  a  little  time  and  trouble,  the  flax 
straw  now  wasted  may  be  so  saved  as  to  compete  with  the  Russian  flax 
straw  in  the  markets  of  Germany,  England,  and  Belgium. 

The  interest  in  ramie  continues  and  the  cultivation  of  jute  is 
attracting  a  great  deal  of  attention.  The  possibility  of  the  production 
of  these  fibers  in  certain  sections  has  been  demonstrated,  but  ftirther 
experiment  is  needed  to  settle  the  question  of  cost  of  production  and 
machinery  for  cleaning.  As  an  evidence  of  the  value  of  the  bulletins 
issued  from  this  office  upon  the  fiber  question,  it  may  be  stated  that 
some  of  them  have  been  published  privately,  others  by  State  legisla- 
tion, while  one  has  been  translated  into  Spanish  and  republished  in 
South  America. 

DIVISION  OP  CHEMISTR7. 

The  amount  appropriated  for  this  division  for  the  current  fiscal  year 
is  $59,000;  the  amount  estimated  as  required  for  the  ensuing  year  is 
$42,000. 

DOMESTIC   SUGAR   PRODUCTION. 

The  work  in  connection  with  sugar-beet  production  during  the  past 
year  almost  proves  the  adaptability  of  vast  sections  of  this  country 
for  this  brancli  of  modem  agriculture.  For  the  first  time  in  this 
country  a  crop  of  sugar  beets  has  been  grown  from  domestic  seed  pro- 
duced under  the  most  rigid  scientific  culture.  That  crop  has  been 
highly  satisfactory.  The  continuance  of  experiments  with  sugar  beets 
is  recommended  by  the  chief  of  this  division  in  order  to  verify  the 
opinions,  which,  in  his  judgment,  are  already  justifiably  formed.  The 
experiments  in  sorghum  sugar  may,  it  is  believed,  be  discontinued,  the 
results  of  experiments  already  made  leaving  apparently  nothing  more 

I  for  the  Federal  Government  to  undertake.    A  stage  is  now  reached 
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when  indiTidual  entei-prise  can  and  should  take  advantage  of  what  the 
Department  has  accomplished. 

Experiments  with  the  sugar  cane  in  Florida  seem  to  justify  the 
expectation  that  the  latitude  and  climate  of  the  lower  portion  of  that 
peninsula  are  adapted  to  the  production  of  a  cane  that  will  compete 
successfully  with  the  Cuban  variety.  Further  experiments  seem  to  be 
necessary  to  determine  whether  any  deficiency  in  the  soil  may  be  eco- 
nomically supplied,  and  for  this  reason  their  continuance  for  another 
year  is  recommended  on  the  advice  of  Prof.  Wiley,  chief  of  the  division. 

INVESTIGATION   OF  FOOD  ADULTERATIONS. 

Results  of  investigations  directly  invite  the  recommendation  that 
whenever  food  preservatives  are  used  in  the  preparation  of  canned 
goods  the  fact  should  \>e  stated  on  the  can,  leaving  the  responsibility 
of  consumption  to  rest  upon  the  purchaser.  In  the  absence  of  a  law 
controlling  the  manufacture  of  adulterated  commodities  and  leaving  the 
investigation  of  samples  to  the  discretion  of  the  Secretary  of  Agricul- 
ture, it  has  been  concluded  to  limit  the  investigation  to  samples  offered 
by  purchasers  or  consumers,  thus  avoiding  any  unjust  discrimination 
between  the  manufacturers  of  edible  commodities. 

SOIL  INVESTIGATIONS. 

An  investigation  into  the  chemical  character  of  different  typical  soils 
of  the  United  States  is  desirable.  It  will  determine  the  best  maimer 
of  analyses  and  teach  their  practical  utility.  The  sum  of  $3,000  has, 
therefore,  been  estimated  for  the  ensuing  fiscal  year  "to  enable  the 
Secretary  of  Agriculture  to  undertake  a  special  investigation  of  the 
different  typical  soils  of  the  United  States  to  determine  their  chemical 
character,  their  physical  properties,  and  especially  the  nature  of  the 
nitrifying  organisms  which  they  contain.'' 

DIVISION  OP  MICROSCOPT. 

The  appropriation  for  this  division  for  the  current  fiscal  year  is 
$6,700;  the  estimate  for  the  ensuing  year  is  $7,300. 

Supplying  information  to  farmers  and  others  in  relation  to  the  cul- 
ture of  mushrooms  has  occupied  the  attention  of  the  division  the  past 
year.  The  principal  work  of  the  division  tor  the  coming  year  will  be 
the  investigation  of  the  cotton  of  various  cx)untries,  ascertaining  the 
relative  length,  elasticity,  tensile  strength,  and  diameter  of  fiber.  It 
is  chiimed  that  a  di^^'^^very  has  recently  been  made  in  this  division 
regarding  the  crystallization  of  the  glycerides  of  fatty  acids,  particu- 
larly of  the  medical  and  edible  seed  oils,  by  which  it  is  believed  that 
adulterations  of  seed  oils  will  hereafter  be  more  easily  letectui. 

It  is  probable  that  in  the  near  future  the  work  now  assigned  to  this 
division  can  be  divided  between  the  Divisions  of  Botany  and  Vegetable 
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Pathology,  and  its  accomplishment  provided  for  by  only  slightly  increas- 
ing the  appropriations  of  these  divisions. 

OFFICE  OF  EXPERIMENT  STATIONS. 

The  appropriation  for  this  office  for  the  current  fiscal  year  is  $25,0005 
and  the  same  sum  is  estimated  for  next  year. 

The  principal  work  of  the  Director  of  the  Office  of  Experiment  Sta- 
tions and  his  assistants  is  the  examination  of  the  work  of  agricultural 
experiment  stations  in  the  United  States  and  other  countries,  and  the  col- 
lection and  publication  of  data  regarding  investigations  for  the  informa- 
tion of  station  workers  and  those  interested  in  the  colleges  of  agricul- 
ture. The  wide  extent  of  agricultural  research  is  shown  by  the  fact 
that  there  are  now  320  experiment  stations  in  operation  in  the  dil'erent 
countries  of  the  world,  and  the  number  and  importance  of  the  publica- 
tions issued  by  them  are  increasing.  The  task  of  keeping  thoroughly 
informed  of  their  work  and  of  supplying  information  regarding  them  is 
a  formidable  one. 

Twenty-three  documents,  aggregating  nearly  2,000  pages,  have  been 
issued  from  the  office  during  the  past  year,  including  the  fourth  volume 
of  the  Experiment  Station  Record,  which  contains  abstracts  from  321 
reports  of  American  stations,  71  publications  of  this  Department,  and 
190  abstracts  from  foreign  works.  Leading  foreign  specialists  have 
contributed  r^sum^s  to  this  volume.  Its  index  is  practical,  and  extends 
to  the  work  of  agricultural  experiments  throughout  the  world  for  the 
current  year, 

NUTRITIVE  VALUE  OF  FOODS  FOR  MAN. 

Investigations  as  to  food  values  in  this  country  have  thus  far  related 
almost  exclusively  to  improvements  in  the  kinds  and  culture  of  crops 
and  to  their  use  as  food  for  domestic  animals.  It  is  both  desirable  and 
practical  that  questions  relating  to  the  use  of  our  agricultural  products 
as  food  for  man  should  also  be  considered.  A  suggestive  arti(jle  sub- 
mitted by  Mr.  Edward  Atkinson,  regarding  the  establishment  of  food 
laboratories  in  connection  with  the  experiment  stations  for  this  pur- 
pose, was  recently  published  by  this  Department. 

The  work  of  collating  information  regarding  the  methods  and  results 
of  such  food  investigations  at  home  and  abroad  has  already  been  under- 
taken by  this  Department.  This  ihformation  wiU  serve  as  a  basis  for 
further  studies  by  such  stations  as  have  the  proi)er  equipment  of  men 
and  resources  for  this  work.  None  others  should  attempt  it.  In 
furtherance  of  this  line  of  inquiry  an  appropriation  of  $10,000  has 
been  recommended  "  to  enable  the  Secretary  of  Agriculture  to  investi- 
gate and  report  upon  the  nutritive  value  of  the  various  articles  and 
commodities  used  for  human  food,  with  special  suggestions  of  fuU, 
wholesome,  and  edible  rations,  less  wasteful  and  more  economical  than 
those  in  common  use,  $10,000;  and  he  is  hereby  authorized  to  require, 
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free  of  charge  to  him  from  such  agricultural  experiment  stations  as  he 
may  select,  services  in  the  chemical  analysis  of  such  food  material  to  an 
amount  in  cost  from  any  one  station  [of]  not  exceeding  $600." 

OFPICB  OP  IRRIGATION  INQUIRY. 

The  appropriation  for  this  division  for  the  current  fiscal  year  is 
$6,000;  the  estimate  for  the  ensuing  year  is  $8,000. 

The  final  report,  in  four  parts,  of  the  work  of  this  office  upon  sffte- 
sian  and  underflow  investigation  was  brought  to  a  conclusion  and 
printed  last  year.  Since  then  the  division  has  collected  and  published 
an  abstract  of  all  the  important  laws  of  the  several  States  and  Territo- 
ries on  irrigation  and  water  rights.  This  publication  has  been  issued 
as  Bulletin  No.  1  of  this  division. 

The  division  has  continued  the  collection  of  methods  and  results  of 
irrigation,  as  practiced  successfully  in  the  States  and  Territories  of  the 
arid  regions.  This  work  will  be  continued  and  extended  to  cover  the 
simplest  method  of  accurate  water  measurement,  the  proper  quantity 
of  water  needed  for  each  kind  of  crop  raised,  and  an  investigation  into 
the  adaptability  of  the  best  mechanical  appliances  for  the  purposes  of 
the  irrigation  farmer. 

OFFICE  OP  ROAD  INQUIRY. 

The  Fifty-second  Congress  made  an  appropriation  for  the  purpose 
of  investigating  practical  methods  for  the  improvement  of  the  public 
roads  of  the  United  States,  and  in  accordance  with  that  enactment, 
Gen.  Eoy  Stone,  of  New  York,  recognized  as  a  superior  civil  engi- 
neer, and  thoroughly  identified  with  the  popular  movement  toward 
the  improvement  of  the  highways  in  the  several  States,  has  been  placed 
in  charge  of  the  inquiry.  It  will  be  thoroughly  pursued  in  the  direc- 
tion indicated  by  Congress,  but  it  is  too  early  to  deduce  any  conclu- 
sions as  to  possible  results.  Necessarily  some  months  must  elapse 
before  a  sufficient  volume  of  evidence  from  each  of  the  several  States 
can  be  obtained  upon  which  to  base  any  intelligent  report  as  to  possi- 
bilities or  probabilities  in  road  improvements.  In  any  event,  it  seems 
now  that  the  only  efficient  service  which  the  Department  can  render 
to  the  people  in  this  regard  will  be  in  the  collection  and  distribution 
of  practical  1/nowledge  and  suggestions.  Therefore,  for  the  ensuing 
year  the  same  sum  ($10,000)  is  estimated  as  needed  to  continue  the  inves- 
tigation, if  Congress  deems  it  expedient  or  desirable. 

DIVISION  OP  ILLUSTRATIONS. 

This  division  prepared  for  the  World's  Fair  an  extensive  exhibit  of 
original  drawings  and  paintings  of  illustrations  which  have  appeared 
in  the  publications  of  this  Dep«artment  during  the  past  fifteen  years;  it 
also  exhibited  the  diff'erent  methods  employed  in  reproducing  our  ilhis- 
trations — wood-engraving,    photo    process,   and    chromo-lithography. 
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During  the  year  the  division  completeil  503  plates  of  illustrations,  con- 
taining upward  of  900  figures;  107  of  these  plates  were  wat^r-color 
paintings,  30  of  which  were  of  large  size.  These  illustrations  repre- 
sent work  for  twelve  divisions  of  the  Department,  and  include  also  the 
special  work  for  the  exhibit  at  the  Fair.  The  work  has  been  satisfac- 
tory, and  covers  every  line  of  illustrative  art.  In  the  interest  of 
efficiency  and  economy  a  reorganization  in  the  working  force  of  the 
division  has  been  recommended,  looking  to  increased  efficiency  at  a 
reduced  cost. 

DIVISION  OF  RBCORDS  AND  BDITINO. 

The  appropriation  for  this  division  for  the  current  fiscal  year  is 
$6,300 ;  the  estimate  for  the  ensuing  year  is  $8,500. 

During  the  first  nine  months  of  the  current  year  the  Division  of 
Records  and  Editing  handled  60  publications,  representing  nearly  5,000 
printed  pages,  exclusive  of  mai>s,  charts,  circulars,  reprints,  and  pub- 
lications issued  by  the  Weather  Bureau  from  its  own  printing  office. 
Reprints  have  been  ordered  during  this  period  of  20  i>ublications,  and 
the  cost  of  the  printing  as  charged  or  estimated  for  by  the  Public 
Printer  has  been  for  the  nine  months  $43,229.14.  Of  publications 
printed  by  order  of  Congress,  prepared  in  the  Department  and  handled 
in  this  division,  there  have  been,  in  addition  to  the  above,  4  publica- 
tions aggregating  1,223  pages,  and  the  whole  number  of  copies  of  these 
several  publications  aggregate  over  2,627,000.  Estimates  of  cost  of 
publications  now  in  the  bands  of  the  Public  Printer,  but  incomplete, 
aggregate  over  $6,000. 

The  enonnous  amount  of  printing  devolving  upon  the  Department, 
and  the  great  increase  thereof  during  the  past  four  or  five  years,  shows 
conclusively  that  the  vicious  principle  of  promiscuous  free  distribution 
of  publications  must  be  abandoned,  and  only  a  certain  limited  number 
thereof  furnished  free  to  libraries  and  educational  institutions  and  the 
remainder  sold  at  a  moderate  price.  The  Secretary  of  Agriculture 
should  be  authorized  to  dispose  of  the  plates  to  publishers,  under  suit- 
able restrictions  as  to  prices  to  bo  charged,  such  sale  to  confer  copy- 
right privileges  upon  the  purchaser. 

It  should  be  stated  that  the  yearly  average  cost  of  the  printing  and 
binding  for  this  Department,  exclusive  of  the  Annual  Report  of  the 
Secretary,  the  Annual  Report  of  the  Weather  Bureau,  and  the  Annual 
Report  of  the  Bureau  of  Animal  Industry,  and  of  such  other  bulletins 
or  reports  as  may  be  ordered  by  special  resolutions  of  Congress,  is 
about  $80,000. 

DOCUMENT  AND  FOLDING  ROOM. 

The  appropriation  for  this  division  for  the  current  fiscal  year  is 
$10,460;  the  estimate  for  the  ensuing  year  is  $11,000. 

Just  as  the  farmer  may  properly  plow,  carefully  cultivate,  and  suc- 
cessfully mature  a  bountiful  harvest,  and  then  lose  the  results  of  all  his 


38  REPORT  OF   THE   SECRETARY    OF   AGRICULTURB. 

labor  by  having  no  proper  places  in  which  to  garner  them,  so  the 
Department  of  Agricnlture,  no  matter  how  efficiently  its  various  divi- 
sions may  have  made  their  investigations,  nor  how  promptly  they  may 
have  been  published,  may  become  absolutely  useless  if  its  educational 
and  didactic  documents  are  not  skillfully  folded  and  with  celerity  sent 
out  to  the  general  public.  As  an  almanac  ten  years  old  is  valueless  for 
the  practical  purposes  of  to-day,  so  many  of  the  bulletins  upon  special- 
ties connected  with  agriculture,  pomology,  and  the  Bureau  of  Animal 
Industry  are  comparatively  useless  to  the  people  unless  placed  in  their 
hands  with  the  utmost  dispatch. 

In  view  of  these  facts,  the  force  in  the  Document  and  Folding  Boom 
has  been  thoroughly  reorganized,  and  it  is  now  so  systematized  that  a 
citizen  calling  there  and  inquiring  for  any  publication  ever  issued  by 
the  Department  of  Agriculture,  can  secure  the  same  (if  any  copies  are 
remaining)  without  delay.  Hereafter  each  publication  will  be  circu- 
lated as  soon  as  it  is  issued,  and  no  delay  will  be  tolerated  and  no  dis- 
tribution deferred.  The  gentleman  in  charge  of  the  Document  and 
Folding  Room  was  selected  exclusively  because  he  had  been  foreman 
in  a  trade-circular  addressing  company  for  many  years,  and  under  his 
immediate  supervision  a  laige  force  had  been  employed,  which  each 
month  mailed  millions  of  documents  to  the  public. 

THE  AORICULTURAI.  LIBRAR7. 

Tlie  appropriation  for  the  library  for  the  current  fiscal  year  is  $3,000  j 
the  estimate  for  the  ensuing  year  is  $6,000. 

Even  those  who  are  the  most  sensitive  as  to  the  invasion  of  the 
economic  domain  by  statutes  admit  that  in  the  proper  protection  of 
pro]>erty,  liberty,  and  life,  a  government  should  in  every  practicable 
manner  facilitate  the  education  of  its  citizens.  Therefore  the  estimates 
for  the  purchase  of  useful  books  for  the  library  of  the  Department  of 
Agriculture  have  been  increased  for  this  year  $3,000. 

Two  copies  of  every  volume  ex)pyrighted  in  the  United  States  are, 
under  existing  law,  placed  with  the  Librarian  of  Congress.  Therefore 
he  has  duplicates  of  each  work  upon  agriculture  thus  far  copyrighted  in 
the  United  States.  It  is  suggested  that  Congress  enact  that  its  librarian 
transfer  to  the  library  of  this  Department  one  copy  of  each  of  the  works 
bearing  ujwn  agriculture,  horticulture,  forestry,  pomology,  botany,  and 
kindiod  topics  now  in  his  possession  or  that  may  come  into  his  hands 
hereaiter  under  copyright  law.  This  would,  without  additional  cost  to 
the  (xovernment,  and  much  to  the  depletion  of  the  present  inutihty  of 
duplicate  books'in  the  Congressional  Library,  add  a  great  many  valuable 
volumes  to  the  agricultural  literature  of  this  Department. 

THS  TTSTORLD'S  FAIR. 

The  World's  Fair  at  Chicago  was  an  exhibit  of  the  civilization  of  all 
the  centuries  condensed.    In  a  single  illuminated  volume  it  presented 
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the  fancies,  the  facts,  the  aspirations,  and  the  achievements  of  humanity 
since  it  began  a  civilized  career. 

Under  the  direction  of  the  Hon.  Edwin  Willits,  who  will  in  the  near 
fdture,as  Assistant  Secretary  of  the  Department  of  Agriculture,  report 
thereon,  this  Departjnent  made  a  most  complete  and  useful  exhibit 
in  each  of  the  specialties  represented  by  its  several  divisions.  It 
is  expected  that  the  property  belonging  to  this  Department,  which 
has  been  on  exhibition  at  Chicago  during  the  past  summer,  will  be 
restored  to  its  i^roper  place  before  the  1st  day  of  January,  1894.  The 
$148,000  allotted  to  this  Department  for  the  purpose  of  making  its 
exhibit  at  tlie  World's  Fair  will  have  been  nearly  exhausted  when  the 
expense  of  repacking  and  returning  shall  have  been  liquidated,  though 
it  is  possible  that  there  may  remain  a  few  thousand  dollars  to  be  cov- 
ered back  into  the  Treasury  of  the  United  States. 

MORS  ROOM. 

The  Department  of  Agriculture  has  with  surprising  speed  outgrown 
the  domicile  allotted  to  it  at  birth.  More  room  in  better  buildings, 
with  fireproof  apartments,  is  sorely  needed.  The  Division  of  Botany 
has  collections  of  plants  and  herbariums  of  a  value  of  $150,000,  and  in 
case  of  their  destruction  they  could  not  be  replaced  even  at  that  cost. 

The  Division  of  Forestry  has  likewise  a  valuable  assortment  of  tested 
woods  for  which  there  is  no  parallel  in  the  world.  This  also,  in  case  of 
conflagration,  would  be  quickly  and  totally  lost. 

The  Bureau  of  Animal  Industry,  in  its  laboratory  and  elsewhere,  has 
a  vast  volume  of  valuable  veterinary  material  which  is  in  practical  use 
for  the  illustrations  and  verifications  in  animal  pathology  from  day  to 
day.  It  has  cost,  besides  large  pecuniary  outlay,  years  of  patient 
research  by  the  best  trained  veterinarians  and  investigators  of  bacte- 
riology. Its  loss  to  the  animal  industry  of  the  country  could  not  be 
repaired  in  a  decade,  not  even  with  a  government  treasury  to  stimulate 
speed  in  the  work  of  restitution. 

But  it  is  needless  to  enumerate  the  values  intrusted  to  each  division 
which — ^from  Entomology  to  that  of  Disbursements  and  Accounts — 
are  the  result  of  diligent  study  and  years  of  practical  labor  and  trained 
experience.  The  Department  is,  from  its  museum  to  its  garret,  crowded 
with  useful,  beautiful,  rare,  and  valuable  results  of  the  scientific  labors 
which  have  been  persistently  pursued  during  the  last  twenty-five  years 
by  learned  chiefs  in  its  several  divisions. 

In  view  of  the  foregoing  facts  stands  the  demand  tor  new  buildings 
ample  to  accommodate  safely  the  Department  of  this  time  and  the 
developed  Depart  men  t  of  a  century  not  yet  born.  And  yet  no  appropri- 
ation for  a  commodious  and  permanent  home  in  which  to  locate  this 
Department  can  be  reasonably  asked  in  a  period  of  depressed  business 
and  diminished  revenue.    But  plans  and  specifications  for  a  properly 
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devised  and  durably  constructed  building  or  buildings  might  possibly 
be  provided — in  the  interest  of  economy — at  no  distant  day. 

X  WISATHZSR  BUREAU. 

The  appropriations  for  this  Bureau  for  the  current  fiscal  year  aggre- 
gate $951,100;  the  estimated  expenditures  for  the  ensuing  year  amount 
to  $854,223.06. 

During  the  past  year  the  work  of  the  Weather  Bureau  has  been  car- 
ried on  with  improved  efficiency  and  economy.  The  reduction  in  cost 
of  maintenance  is  nearly  10  per  cent.  The  estimates  for  the  fiscal  year 
have  been  correspondingly  reduced,  with  the  confident  expectation 
that,  while  more  economically  administered,  the  service  will  continue 
to  improve  in  usefulness.  A  general  reorganization  of  the  Bureau  has 
been  partially  effected.  It  is  intended  to  modify  expenses  and  magnify 
the  value  of  the  service  to  agriculture,  commerce,  and  the  i)eople  at 
large. 

FORECASTS. 

The  attention  of  the  employees  of  the  Weather  Bureau  has  been 
fixed  more  strongly  than  ever  before  upon  the  work  of  forecasting  as 
the  primary  duty  of  the  Bureau  to  the  public.  The  former  forecast 
room,  Telegraph  Division,  and  river  and  flood  room  have  been  con- 
solidated in  the  Forecast  bivision  and  placed  in  charge  of  the  assist- 
ant chief  of  the  Bureau,  Maj.  H.  fl.  C.  Dun  woody,  of  the  U.  S.  Army. 
The  superintendence  of  the  wind  signal  display  stations  and  of  the 
lake  marine  section  has  also  been  intrusted  to  this  division.  The  staff 
of  forecast  officials  has  been  assigned  to  this  division,  and  during  the 
months  in  which  they  are  not  on  official  forecast  duty  they  are  required 
to  make'daily,  for  practice,  complete  forecasts  from  the  a.  m.  map,  employ- 
ing the  remainder  of  their  time  in  the  investigation  and  preparation  of 
reports  upon  practical  meteorological  problems.  It  is  expected  that 
these  reports,  several  of  which  have  been  completed,  will  be  of  great 
value  as  practical  aids  to  forecasting. 

The  system  of  giving  each  of  the  local  forecast  officials  in  the  serv- 
ice a  two  months'  course  of  instruction  at  this  office  in  the  prepara- 
tion of  the  charts  in  use  here  and  in  making  forecasts  for  the  whole 
country,  for  practice,  has  been  continued. 

Arrangements  have  been  made  with  the  Light-House  Board  and  the 
Superintendent  of  the  Life-Saving  Service  whereby  the  keepers  of 
light-houses  and  life-saving  stations  on  the  Atlantic  coast  will  tele- 
graph this  Bureau  during  the  hurricane  season  the  occurrence  of 
heavy  ocean  swells  or  other  signs  of  the  approach  of  hurricanes  to  our 
coast,  these  officials  being  exceptionally  well  located  for  this  purpose. 
During  the  hurricane  that  struck  our  southern  coast  in  the  latter  part 
of  August,  1893,  a  report  of  a  heavy  oce^n  swell  off  Tybee  Island, 
forwarded  by  telegraph  by  the  observer  at  Savannah,  was  the  earliest 
intimation  of  its  approach. 
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The  river  and  flood  service  has  been  reorganized  by  putting  the 
making  of  the  forecasts  of  river  stages  and  changes  in  the  hands  of 
experienced  observers  at  the  principal  river  stations,  assigning  to  each 
one  to  forecast  a  section  of  the  river  or  rivers  in  his  vicinity.  These 
observers  are  furnished  with  all  the  available  data  of  the  rivers  during 
previous  floods,  and  directed  to  carefully  study  the  same.  They  receive 
daily  telegraphic  reports  of  the  stages  of  the  rivers  and  amount  of 
rainfall  throughout  their  sections.  These  rei)orts  with  their  own  experi- 
ence and  rules  of  practical  value  in  river  forecasting  will,  it  is  thought, 
enable  them  to  make  more  precise  predictions  than  were  made  under 
the  old  system. 

The  efficiency  of  the  storm-warning  system  on  the  Great  Lakes  has 
been  increased  by  the  establishment  of  6  display  stations,  and  decided 
progress  has  been  made  in  the  work  of  ascertaining  and  charting  the 
set  of  the  lake  currents.  A  very  large  number  of  bottles  have  been 
floated  during  this  season  for  this  purpose,  and  a  preliminary  current 
chart  has  been  prepared  and  is  in  process  of  publication^ 

The  investigation  of  the  meteorological  conditions  that  prevail  over 
the  Great  Lakes  has  also  been  greatly  extended.  Over  100  new  vol- 
untary observers  have  been  secured  from  among  the  masters  of  lake 
vessels.  The  collection  of  the  data  in  relation  to  the  currents  and 
meteorology  of  the  Great  Lakes  has  entailed  very  little  expense  upon 
the  Government.    It  will  i)rove  of  great  value  to  the  hike  marine. 

In  making  telegraph  contracts  for  the  fiscal  year  a  reduction  of 
about  15  per  cent  was  obtained  on  rates  for  the  Weather  Bureau. 
The  construction  of  lines  of  telegraph  and  submarine  cables  from 
Alpena,  Mich.,  to  Thunder  Bay  and  Middle  Island,  in  Lake  Huron, 
as  authorized  by  act  of  Congress,  was  complete<l  July  13,  1893,  and 
both  lines  were  put  into  operation  on  the  day  following.  These  lines 
aggregate  about  25  miles  of  land  lines  and  5J  miles  of  cable. 

Authority  has  been  given  for  extensive  general  repairs  to  the  line 
from  Port  Angeles  to  Tatoosh  Island,  Wash.,  and  the  line  from  Astoria, 
Oregon,  to  Fort  Oanby,  Wash.,  and  to  that  from  Norfolk,  Va.,  to  Hat- 
teras,  N.  C.  This  work,  now  well  under  way,  will  enhance  the  efficiency 
of  these  important  lines. 

The  submarine-telegraph  cable  between  Cape  Charles  and  Cape 
Henry,  Virginia,  was  broken  and  otherwise  injured  during  the  month 
of  January,  1893.  Efforts  to  recover  the  broken  ends  proved  fruitless, 
and  the  cable  itself  was  of  little  or  no  value  to  this  service,  and  it  was 
therefore  legally  disposed  of  last  July.  The  construction  of  a  railroad 
and  telegraph  line  from  Titusville,  Fla.,  to  Jupiter,  Fla.,  renders  the 
maintenance  of  the  Weather  Bureau  telegraph  line  between  those 
points  needless.    It  will,  consequently,  be  disposed  of  according  to  law. 

THE   DAILY  WEATHEE   MAP. 

The  daily  weather  map  is  now  issued  at  72  stations  of  the  Weather 
Bureau  outside  of  Washington,  D.  C.    The  average  issue  is  about 
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8,000  copies,  or  about  2,500,000  copies  annually — a  slight  increase 
over  last  year.  These  figures  by  no  means  express  the  denumd^ 
which  has  grown  to  such  proportions  that  it  has  sorely  taxed  the  capa- 
bilities of  the  station  force  and  the  store  of  supplies.  As  a  means 
of  distributing  forecasts  and  weather  conditions  the  map  is  superior 
to  any  before  devised.  In  its  present  form,  however,  it  does  not  reach 
the  multitude.  An  ideal  system  of  distributing  information  collected 
by  the  Bureau  would  place  the  daily  weather  map  in  the  hands  of  the 
general  public  at  an  early  hour  through  the  medium  of  the  daily  press. 
It  is  believed  that  efforts  should  be  directed  towards  the  reproduction 
of  a  legible  map  in  the  daily  papers.  It  should  contain  the  forecasts 
and  other  climatological  data  of  importance  to  each  community  in 
which  it  is  published.  Efforts  in  this  direction  have  been  made  here- 
tofore, and  with  great  success,  for  a  limited  period,  but  they  have 
been  spasmodic. 

Newspaper  rivalry  aided  in  the  reproduction,  and  also  sometimes 
caused  its  discontinuance.  Recent  efforts  to  secure  the  publication 
of  the  maps  in  daily  metropolitan  prints  seem  to  indicate  that  if  the 
publication  could  be  made  exclusive,  instead  of  general,  some  arrange- 
ment of  value  to  the  people  might  be  consummated.  But  a  monopoly 
for  the  reception  of  useful  information  from  the  Government  of  the 
United  States  can  hardly  be  tolerated,  even  in  thought.  How,  then, 
shall  the  daily  forecasts  be  best  utilized  for  and  by  the  American 
people!  Can  they  be  so  utilized  by  the  Government  supplying  stereo- 
types at  all  the  points  where  forecast  maps  are  now  published! 

ADMINISTRATIVE   WORK. 

Material  changes  have  been  made  in  the  methods  of  work  of  the 
central  office.  Executive  work  heretofore  performed  in  a  separate 
division  of  the  office  has  been  placed  under  the  personal  supervision 
of  tlie  cliief  clerk,  in  addition  to  his  other  duties.  Work  not  executive 
has  been  subdivided  and  assigned  to  other  divisions.  These  changes 
have  been  conducive  to  the  prompt  and  systematic  handling  of  business. 

An  iiicrea^sed  number  of  high-grade  salaries  is  needed  to  reward 
employees  for  faithful  service  and  experience.  At  present  it  frequently 
happens  that  an  employee,  specially  experienced  in  a  particular  class 
of  woi'k,  can  be  promoted  only  by  a  transfer  to  other  and  untried 
duties,  with  the  further  disadvantage  that  the  vacancy  thus  created 
must  be  filled  by  a  new  and  inexperienced  man.  The  regular  classified 
observing  force  of  the  Bureau  consists  of  twenty-seven  local  forecast 
officials,  at  $1,500  each  per  annum,  and  two  hundred  and  seventy-six 
observers  and  assistants,  at  salaries  ranging  from  $000  to  $1,400  per 
annum.  The  number  of  local  forecast  officials  is  limited  by  law  and 
the  present  number  is  below  that  needed.  There  is  a  constantly 
increasing  demand  for  the  services  of  these  officials  and  the  Chief  of 
the  Bureau  earnestly  recommends  an  increase  in  their  number. 
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There  has  been  made  recently  a  readjustment  and  equalization  of 
salaries  of  the  general  observing  force,  substituting  for  the  complicated 
unclassified  pay  account  incident  to  former  military  rank  a  classifica- 
tion more  in  harmony  with  the  civil  branch  of  the  public  ser\ice. 
Owing  to  the  limited  appropriation,  this  task  was  a  difficult  one.  It  has 
finally  been  satisfactorily  accomplished  and  instead  of  forty-two  grades 
or  more,  as  under  the  old  system,  there  are  now  but  nine. 

There  are  now  in  operation  169  regular  paid  observing  stations.  Two 
new  stations  were  established  during  the  current  year  and  nine  were 
discontmued. 

PUBLICATIONS. 

Several  important  and  valuable  publications  have  been  issued  by 
the  Bureau  during  the  current  year,  including:  A  Summary  of  Inter- 
national Meteorological  Observations,  by  Maj.  H.  H.  C.  Dunwoody, 
XJ.  S.  Army,  assistant  chief  of  the  Bureau;  Report  of  the  First  Annual 
Meeting  of  the  American  Association  of  State  Weather  Services 
Cooperating  with  the  Weather  Bureau;  A  Report  on  the  Climatology 
of  the  Cotton  Plant,  by  Prof.  P.  H.  Mell;  A  Report  on  the  Forecasting 
of  Thunder  Storms  during  the  Summer  of  1892,  by  Inspector  N.  B. 
Conger;  and  The  Climate  of  Chicago,  by  Prof.  Henry  A.  Hazen. 

The  publication  of  the  Monthly  Review  has  continued  throughout  the 
year.  Its  purpose  is  the  tabulation  of  current  observations,  enabling 
the  officials  of  the  Bureau  and  others  to  preserve  and  discuss  the  mete- 
orological conditions  that  obtain  from  month  to  month.  It  also  sup- 
plies a  means  of  acknowledging  the  reports  of  some  2,500  voluntary 
observers,  to  each  of  whom  a  copy  of  the  Review  is  furnished. 

STATE  WEATHER   SERVICE. 

The  state  Weather  Service  Division  supervises  42  State  weather 
service  covering  the  whole  of  the  United  States  except  Alaska.  It 
also  establishes  and  supervises  all  voluntary  observations  and  forecast 
display  stations,  and  the  services  in  the  cotton,  sugar,  and  rice  regions, 
and  publishes  the  National  Weather  Crop  Bulletin.  The  2,500  volun- 
tary observers  forward  copies  of  their  records  to  the  central  stations  of 
their  respective  local  services  for  use  in  the  preparation  of  the  reviews 
published  monthly.  Many  of  these  State  reviews  are  of  a  highly  cred- 
itable character  and  valuable  in  determining  the  climatic  characteristics 
of  the  various  States  and  Territories.  For  distributing  weather  fore- 
casts and  special  warnings  all  available  means  have  been  utilized,  and, 
while  the  number  of  stations  sui)plied  at  Government  expense  by  tele- 
graph or  telephone  has  been  materially  decreased  during  the  year,  the 
number  of  those  to  which  forecasts,  etc.,  are  furnished  at  little  or  no 
cost  ha&  been  largely  augmented. 

Full  forecasts  are  now  received  at  1,622  stations,  a  reduction  of  200 
during  the  yearj  but  nearly  5,000  places  received  them  gratuitously,  an 
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increase  of  over  1,000  in  the  same  period.  Plans  now  being  perfected 
will,  it  is  believed,  increase  the  number  of  stations  receiving  forecasts 
without  expense  to  the  Government  by  1,500  to  2,000  in  the  near  future. 
A  number  of  railroad  companies  ai'e  eii'ectively  cooperating  witti  the 
Bureau  in  the  distribution  of  forecasts  by  telegraph.  It  is  believed 
that  during  the  coming  year  it  will  be  possible  to  extend  the  system  to 
every  community  having  interests  to  be  benefited. 

Observations  of  temperature  and  rainfall  are  daily  collected  by  tele- 
graph from  118  Southern  stations,  divided  into  12  areas,  the  center  of 
each  area  being  selected  with  special  reference  to  its  cotton,  sugar,  and 
rice  interests. 

The  National  Weather  Crop  Bulletin  is  issued  in  Washington  weekly 
during  the  periods  of  planting,  growth,  and  maturing,  and  shows  the 
temperatuie  and  rainfall  for  the  week  and  season  compared  with  aver- 
ages for  former  years.  The  Bulletin  also  shows  the  crop  and  weather 
conditions  of  the  previous  seven  days  in  each  State  or  district.  These 
statements  are  condensed  from  reports  from  over  6,000  special  corre- 
spondents. The  full  text  of  the  Bulletin  is  telegraphed  by  the  press 
associations,  and  receives  wide  circulation.  The  State  weather  services, 
with  the  exception  of  Il^evada,  issue  local  weather  crop  bulletins,  simi- 
lar in  character  to  the  National  Bulletin.  Arrangements  have  recently 
been  carried  out  for  the  public  display  of  the  Weather  Crop  Bulletin 
in  about  130  towns  of  5,000  or  more  inhabitants. 

RECORDS. 

A  system  of  checks  upon  the  accuracy  of  each  observer  is  main- 
tained, beginning  with  the  telegraphic  reports  received  twice  daily  by 
the  translator.  Later,  when  the  manuscript  observations  are  received, 
they  are  subjected  to  a  further  examinatiim.  It  is  gratifying  to  report 
that,  with  a  few  exceptions,  the  work  has  been  highly  creditable. 

Several  hundred  transcripts  of  records  of  meteorological  observations 
have  been  made  during  the  year  for  use  as  evidence  in  courts  of  law, 
especially  in  cases  relating  to  the  transportation  of  perishable  goods. 
The  increasing  demand  for  climatological  data,  bearing  upon  an  infi- 
nite variety  of  subjects,  bears  testimony  to  the  increasing  confidence 
of  the  public  in  the  work  of  the  Bureau.  A  special  climatological 
report,  embracing  the  result  of  observations  made  during  the  calendar 
years  1891  and  1892,  has  been  compiled,  and  is  now  in  press.  The 
report  contains  much  new  climatological  data  of  interest  and  value. 

INSTRUMENTS. 

The  mechanical  excellence  and  efficiency  of  our  instruments  steadily 
improve,  and  as  they  attain  greater  perfection,  so  the  accuracy  of 
the  data  obtained  will  be  increased.  The  barometers  now  in  use  at 
stations  are,  it  is  believed,  in  better  general  condition  than  ever  before. 
The  new  standard  iiattern  anemometer  with  aluminum  cups  is  replac- 
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ing  the  old  style  of  anemometer  at  stations  as  fast  as  possible,  and  every 
effort  is  made  to  obtain  accurate  records  of  wind  velocity. 

The  policy  of  loaning  meteorological  instruments  to  voluntary  observ- 
ers and  others  to  render  reports  therefrom  has  added  greatly  to  the 
work  and  usefulness  of  this  division  without  additional  expense.  This 
wide  distribution  of  instruments  is,  no  doubt,  productive  of  great  good 
to  the  general  public  aside  from  the  value  of  the  observations  them- 
selves, for  every  observing  person  who  examines  our  standard  Weather 
Bureau  instruments  and  methods  of  observation  is  taught  a  higher 
appreciation  of  accurate  results  and  what  constitutes  a  first-class  instru- 
ment. 

The  most  important  instrument  develoi)ed  during  the  past  year  is 
the  improved  normal  barograph,  which  has  been  in  operation  and  on 
exhibition  at  the  Columbian  Exposition. 

This  division  has  devoted  much  time  during  the  year  to  the  prepara- 
tion and  installation  of  the  Weather  Bureau  exhibit  at  the  World's 
Fair.  Many  favorable  comments  were  made  in  reference  to  this  exhibit 
not  only  by  many  prominent  and  professional  men  of  our  own  country, 
but  also  by  distinguished  scientific  visitors  from  abroad. 

METEOROLOGICAL   CONGRESS   AT   CHICAGO. 

The  Official  International  Congress  of  Meteorologists,  which  it  was 
hoped  would  be  held  in  Washington  m  August,  was  held  at  Chicago, 
August  21-24.  Papers  of  great  importance  were  presented  from  the 
leading  meteorologists  of  the  world,  which  the  Bureau  has  undertaken 
to  pubhsh. 

RECOMMENDATIONS. 

There  seems  to  be  necessity  for  a  closer  cooperation  with  the  weather 
service  of  Mexico,  and  to  that  end  the  Chief  of  the  Weather  Bureau 
reports  arrangements  with  the  director  of  the  Central  Meteorological 
Observatory,  Sr.  Mariano  de  la  Barcena,  for  an  international  exchange 
of  telegrams  on  terms  similar  to  those  in  operation  between  the  United 
States  and  Canada.  The  Mexican  service  is  willing  to  deliver  without 
expense,  to  our  agent  at  the  nearest  point,  certain  information  and 
receive  in  exchange  from  us  certain  data. 

The  need  of  full  telegraphic  reports  from  the  Bahamas  was  clearly 
shown  very  recently  by  the  disastrous  hurricane  of  August  28.  It  is 
believed  that  if  the  matter  were  officially  presented  to  the  government 
of  that  colony  the  importance  of  an  interchange  of  meteorological 
information  would  meet  with  favorable  response. 

This  service  continues  to  send  daily  cablegrams  to  the  French 
Meteorological  Bureau  at  Paris,  containing  marine  data  obtained  from 
the  logs  of  incoming  vessels,  the  position  of  area.s  of  highest  and  lowest 
pressure  in  the  United  States,  and  data  from  two  selected  stations  in 
the  Canadian  maritime  provinces. 
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A  more  eflBcient  aud  satisfactory  distribution  of  railway  forecasts 
could  be  made  if  the  postal  clerks  on  mail  trains  were  intrusted  with 
tlie  display  of  signals  and  made  responsible  therefor.  This  would 
require  very  little  time  on  the  part  of  theclerks^  and  the  expense  to  the 
Weather  Bureau  would  be  reduced  to  a  minimum. 

DIVISION  OF  STATISTICS. 

The  Division  of  StativStics  discharges  duties  distinct  from  each  of  the 
other  divisions  of  the  Department,  and  yet,  directly  or  indirectly,  illus- 
trates the  value  and  character  of  the  labors  of  each  of  them,  as  the 
report  of  its  chief  thoroughly  demonstrates.  Its  work  touches  all  that 
relates  to  the  economics  of  agriculture.  Upon  it  devolves  the  duty 
to  watch  and  report  the  conditions  throughout  the  entire  country 
likely  to  aft'ect  the  growing  crops,  and  also  to  observe  in  foreign  coun- 
tries which  compete  with  us  agricultural  resources,  conditions,  and 
possibilities. 

The  purpose  of  its  monthly  reports  is  primarily  to  keep  the  farmers 
informed,  as  approximately  as  possible,  of  all  matters  having  any  influ- 
ence upon  the  world's  miirkets  in  which  their  products  find  sale.  Its 
publications  relate  especially  to  the  commercial  side  of  farming — that 
is,  to  the  purchase  of  material,  the  selling  of  crops,  and  all  interme- 
diate exchanges  between  the  producer  and  the  consumer.  A  monthly 
report  upon  the  conditions  of  the  principal  crops  of  the  United  States 
is  required  by  law,  which  also  provides  that  the  said  report  issue  on 
the  tenth  day  of  each  month. 

It  is  of  profound  importance  and  vital  concern  to  the  farmers  of  the 
United  States,  who  represent  nearly  one-half  of  our  population,  and  of 
direct  interest  to  the  whole  country,  that  the  work  of  this  division  be 
efficiently  performed  and  that  the  information  it  has  gaihered  be 
promptly  diffused.  Earnest  efforts  will  be  directed  to  the  attainment 
of  the  highest  standard  of  efliciency  on  the  part  of  this  division  in  the 
performance  of  these  arduous  duties. 

AGRICULTURAL  EXPORTS. 

The  exports  of  agricultural  products  from  the  United  States  for  the 
fiscal  year  ending  June  30,  1892,  attained  the  enormous  figure  of 
$800,0ff,0#0  in  round  numbers,  being  78.7  per  cent  of  our  total 
exports.  In  the  fiscal  year  following  this  aggregate  was  greatly 
reduced,  but  nevertheless  attained  the  very  respectable  figure  of 
$615.(KM),0#0,  being  74.1  per  cent  of  all  American  commodities  exported. 
The  value  of  the  foreign  markets  to  our  farmers  and  to  the  entire 
population  of  the  United  States  can,  therefore,  hardly  be  overesti- 
mated. 

At  present  a  review  of  our  agricultural  exports,  with  special  refer- 
ence to  their  destination,  will  show  that  in  almost  every  line  the  United 
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Kiii^lom  of  Great  Britain  and  Ireland  absorbs  by  far  the  largest  pro- 
portion. A  few  figures,  showing  exjwrts  of  our  principal  agricultural 
products,  will  emphasize  this  very  clearly. 

Of  cattle,  the  total  exports  aggregated  in  value,  for  1892,  $35,000,000, 
of  which  Great  Britain  took  $34,000,000;  and  in  1893,  $26,000,000,  of 
which  the  same  country  took  considerably  over  $25,000,000. 

Of  beef  products  of  all  kinds,  our  total  exports  for  1892  exceeded  in 
value  $31,000,000,  of  which  $25,000,000  went  to  Great  Britain;  and  in 
1893,  $28,000,000,  of  which  Great  Britain  took  $24,000,000. 

Of  pork  products,  the  tetal  exports  for  1892  aggregated  in  value 
$85,000,000,  of  which  Great  Britain  took  $47,000,000;  and  in  1893, 
$84,000,000,  of  which  Great  Britain  took  $53,000,000. 

Nearly  the  8a«e  average  proportions  prevail  in  breadstuflfs  and  minor 
products,  while  in  cotton  they  are  even  more  conspicuous. 

Our  total  exports  of  corn  for  1892  were  $41,000,000,  of  which 
$20,000,000  went  to  Great  Britain ;  and  in  1893  $24,000,060,  of  which 
$9,000,000  went  to  Great  Britain. 

Our  total  exports  of  wlieat  for  1892  were  valued  at  $161,000,000;  of 
this,  Great  Britain  paid  $«8,000,000.  For  1893  the  total  exports  of 
wheat  were  of  the  value  of  $93,000,000;  Great  Britain  took  of  this 
$58,000,000. 

Of  wheat  flour,  the  total  exports  for  1892  were  $75,000,000;  to 
Great  Britain,  $47,000,000.  In  1893  the  total  exports  were  about  the 
same  as  for  1892,  while  Great  Britain  to^k  $48,000,000. 

The  total  exports  of  cotton  for  1892  were  $258,000,000;  to  Great 
Britain  $140,000,000.  In  1893  the  exports  of  cotton  were  valued  at 
$188,000,000;  to  Great  Britain  were  sent  $99,000,000. 

These  figures  prove  not  only  how  large  a  proportion  of  our  total  agri- 
cultural exports  find  their  way  to  Great  Britain  and  Ireland,  but  also 
how  very  large  a  proportion  of  our  total  agricultural  exports  is  made 
up  of  a  comparatively  few  leading  crops.  It  must  not  be  forgotten 
that  in  the  universal  competition  for  enlarged  trade  constant  efforts 
are  Iniing  made,  and  will  continue  to  be  made,  by  other  countries  pro- 
ducing a  surplus  of  agricultural  products,  to  wrest  from  us  the  suprem- 
acy we  now  liold  in  supplying  Great  Britain  and  a  few  other  coun- 
tries that  are  not  self-providing  in  such  products ;  that  many  of  these 
other  <!c>un  tries  are  British  colonies,  and  that,  except  as  regards  cotton, 
there  are  none  of  which  we  enjoy  the  practical  monopoly.  Moreover, 
we  have  been  for  many  years  pursuing  a  policy  tending  to  deter  the 
various  nations  of  the  world  from  becoming  our  customers,  and,  like 
the  fertility  of  the  soil,  trade  once  lost  or  diverted  is  most  difficult  to 
regain,  calling  for  a  long  ]>eriod  of  careful  management  to  atone  for  the 
consequences  of  even  a  short  period  of  careless  maaagement.  This  is 
conchisively  shown  in  the  effects  of  the  prohibitory  laws  passed  in 
Germany  and  France  and  in  some  other  European  countries  against 
our  pork  products,  and  maintained  in  lorce  for  about  a  decade. 
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Although  these  were  repealed  two  years  ago,  and  in  spite  of  all  the 
advertising  given  to  the  American  hog  by  the  discussions  preliminary 
to  repeal,  we  are  still  very  far  from  having  regained  the  trade  in  pork 
products  which  we  had  with  Germany  and  France  prior  to  the  enforce- 
ment of  their  prohibitory  laws.  The  lesson  gained  from  the  above 
facts  and  figures  is,  that  the  people  of  this  country  are  to  be  mach 
benefited  by  the  diversification  of  agricultural  exports  and  by  their 
entrance  to  all  the  countries  of  the  globe  which  it  is  in  our  power  to 
supply  with  any  product  that  the  varied  soil  and  climate  of  this  vast 
country  will  enable  us  to  grow  at  a  profit.  The  extraordinary  fluctu- 
ations in  the  prices  of  the  crops  composing  our  principal  exports  are 
often  caused  by  the  concentration  of  demand  in  comparatively  few 
markets.  This  still  further  teaches  the  necessity  of  widening  the  for- 
eign markets  for  our  agricultural  products. 

To  overcome  impediments  to  trado,  the  plan  of  sending  agents  into 
Germany,  Sweden,  and  other  European  countries  to  tell  foreigners 
the  value  of  Indian  corn  as  human  food  was  inaugurated.  A  reference 
to  the  export  of  corn  before  the  commercial  propaganda  from  the  United 
States  began  their  itinerary,  and  to  the  amount  being  exported  at  the 
present  time,  may  be  of  value  and  suggestive. 

The  missionary  labors  in  the  food-consuming  fields  of  Europe  by  the 
special  agents  of  this  Department,  which  th<3  law  provides  for,  have 
been  extended,  so  that  a  thorough  inquiry  is  being  prosecuted  as  to 
why  American  meats  are  partially  excluded;  why  American  tobacco  is 
not  more  demanded ;  why  American  wheat  flour  can  not  be  more  gen- 
erally marketed  in  Europe;  why  cranberries  are  not  sold  there;  why 
American  Avines  are  not  called  for,  and  why  Europeans  generally  should 
not  be  consumers  of  American  canned  goods? 

Some  time  hence  a  farther  report  from  the  two  agents  of  this  Depart- 
ment in  Europe  now  seeking  markets  for  American  i)roducts  may  help 
to  solve  the  economic  problems  presented.  But  in  case  no  solution 
comes  from  that  source,  the  reason  of  the  virtual  closing  of  the  mar- 
kets for  American  products  in  some  parts  of  the  Old  World  may  i>08- 
sibly  be  attributed  to  the  high  tariff  duties  upon  all  products  and 
commodities  which  foreigners  desire  to  sell  in  the  markets  of  the 
United  States.  And  thus  the  question  will  again  be  presented  to  the 
American  mind :  "  Can  any  country  shut  out  the  commodities  and  prod- 
ucts of  other  nations  without  shutting  in  a  value  equal  to  that  of  the 
things  shut  out?" 

AGRICULTURAL    IMPORTS. 

A  review  of  our  agricultural  exiK)rts  prompts  a  consideration  of  our 
agricultural  imports.  This  reveals  a  large  value  in  our  imports  of 
agricultural  products.  The  question  then  comes  up  whether  some, 
perhaps  much,  of  this  great  total  of  annual  agricultural  imports, 
aggregating  in  value  some  $350,000,1)00,  ought  not  to  be  produced  upon 
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our  own  soil,  in  proximity  to  those  of  our  own  markets,  where  this 
immense  demand  exists!  And  the  truth  is,  it  could  and  should  be  so 
grown. 

The  time  will  surely  come  when,  under  the  favorable  conditions  of 
soil  and  climate  which  this  country  possesses,  a  very  large  share  of 
agricultural  products  now  imported  will  be  raised  by  American  farm- 
ers.  Our  large  imports  of  hides,  fruits,  nuts,  and  wines,  aggregating 
an  average  of  over  $60,000,000  annually,  could  all  be  produced  in  this 
country.  A  considerable  share  of  the  fibers,  including  wool  and  silk, 
and,  no  doubt,  a  large  portion  of  the  tobacco  now  imported,  could  also 
be  produced  in  the  United  States.  This  is  true  likewise  of  sugar. 
Thus  the  overproduction  of  certain  staples,  the  demand  for  which  fluc- 
tuates greatly,  might  be  avoided  and  our  farmers  be  benefited  by  a 
larger  number  of  available  subsidiary  crops.  This  also  would  increase 
the  variety  of  our  agricultural  supplies  in  foreign  markets  and  multiply 
the  markets  themselves. 

These  important  considerations  are  sincerel}'^  commended  to  the 
attention  of  all  who,  either  individually  or  in  association,  directly  or 
indirectly,  are  engaged  in  the  work  of  agricultural  education;  for 
upon  them  rests  the  responsibility  of  leading  the  way  for  progressive 
agriculture.  All  persons  engaged  in  the  work  of  agricultural  education 
and  experiment  must  hold  steadily  in  view  the  inexorable  economic 
factB  that  affect  the  production  and  disposal  of  agricultural  products. 
American  farmers  must  produce  what  the  world  wants.  And  the 
unrelenting  truth  that  the  relation  of  supply  to  demand  is  the  sole  reg- 
ulator of  value,  and  that  it  applies  with  equal  force  to  all  the  products 
of  the  farm  and  of  the  factory,  ought  to  be  engraved  upon  the  memory 
and  reflected  in  the  judgment  and  the  plans  of  every  farmer  in  the 
Union. 

THE   AGRICULTURAL   DOMAIN. 

-  There  are  in  the  United  States  more  than  6,000,000  of  farms.  Upon 
them  dwell  more  than  30,000,000  of  the  population  of  this  Republic. 
Those  farm  dwellers  furnish  more  than  74  per  cent  of  the  value  of  the 
exports  of  this  country.  This  Department  is,  therefore,  intended  to  be 
charged  with  great  responsibilities  and  grave  duties  touching  interests 
intimately  associated  with  the  lives,  prosperity,  and  happiness  of  the 
whole  people.  And,  as  every  citizen  understands  perfectly  well  that  no 
architecture,  no  edifice,  however  symmetrical,  beautiful,  and  perfect  its 
superstructure,  can  be  permanent  and  enduring  except  its  foundations 
be  solidly  and  well  laid,  sd  everybody  knows  that  the  successful  per- 
petuation of  the  industrial  activities  of  the  American  people  is  based, 
and  possible  only,  upon  an  intelligent  and  fecund  agriculture. 

Promises  of  improved  services  to  the  farming  interests  by  the  Depart- 
ment in  future,  and  even  the  recommendations  of  useful  innovations 
relating  to  the  detail  of  the  work  which  confronts  it,  have  been  with- 
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held,  in  view  of  the  statements  already  made  as  to  its  undefined 
duties,  powers,  and  possibilities.  A  year  from  this  time,  it  is  hoped, 
after  consultation  with  the  Congressional  committees  and  other  repre- 
sentative forces  which  are  endeavoring  to  educationally  develop  and 
define  duties  for  this  Department,  that  usefol  progress  in  the  right 
paths  may  be  truthMly  reported. 
Respectfully  submitted. 

J.  SrsRLiNa  Morton, 

Secretary. 
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SiB:  I  liave  the  honor  to  submit  herewith  a  brief  account  of  the 
origin,  character,  and  control  of  the  WorlcFs  Columbian  Exposition, 
together  with  a  special  description  of  the  exhibit  of  the  U.  8.  Depart- 
ment of  Agriculture,  its  object  and  character ;  such  a  report  having  been 
made  desirable,  as  it  seems  to  me,  by  my  api)ointment  as  Representa- 
tive of  this  Department  on  the  Board  of  Management  of  the  Govern- 
ment Exhibit.  > 

Very  respectfully, 


Hon.  J.  Sterling  Morton, 

Secretary. 


Edwin  Willits, 

Assistant  Secretary. 


THE  "WORLD'S  COLUMBIAN  EXPOSITION. 
ORIGIN   OF   THE  EXPOSITION. 

For  many  years  a  general  discussion  in  the  press  of  the  country,  in 
Congress,  and  in  other  legislative  bodies  was  carried  on  regarding  the 
propriety  of  holding  a  grand  international  exposition  to  celebrate  the 
four-hundredth  anniversary  of  the  discovery  of  America  by  Christopher 
Columbus.  This  discussion  culminated  in  the  passage  of  an  act  by 
Congress,  approved  April  25,  1890,  entitled  "An  act  to  provide  for 
celebrating  the  four-hundredth  anniversary  of  the  discovery  of  America 
by  Christopher  Columbus  by  holding  an  international  exhibition  of  arts, 
industries,  manufactures,  and  the  products  of  the  soil,  mine,  and  sea,  in 
the  city  of  Chicago,  in  the  State  of  Illinois.'' 

CHARACTER  AND   CONTROL   OF  THE  EXPOSITION. 

It  was  thought  that  such  an  exposition  should  be  of  a  national  and 
international  character,  so  that  not  only  the  people  of  our  Union  and 
this  continent,  but  those  of  all  nations  as  well,  could  participate,  and 
that  it  should,  therefore,  have  the  sanction  of  the  Congress  of  the  United 
States.  The  exposition  contemplated  would  cost  a  large  sum  of  money. 
It  was  not  thought  best  to  pledge  the  national  funds  or  the  national 
credit  to  the  enterprise.    Three  sources  of  revenue  were  proposed: 
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(1)  SO  mucn  oi  the  national  funds  as  should  give  the  exposition  an  inter- 
national character  and  should  authorize  the  United  States  Government 
to  be  the  medium  of  intercourse  with  other  nations  through  its  author- 
ized ageijts,  and  to  confer  such  supervision  as  would  justify  a  feeling  of 
security  on  the  part^of  the  exhibitors  from  foreign  land?;  (2)  contribu- 
tions to  the  enterprise  from  the  city  in  which  the  exposition  should  be 
located;  (3)  the  receipts  from  admission  to  its  gates  and  fix)m  the  con- 
cessions made  to  private  exhibitors,  and  from  the  minor  enterprises 
permitted  within  its  grounds  to  facilitate  the  comfort,  convenience,  and 
success  of  the  exposition. , 

To  carry  out  the  project  a  corporation  was  formed  under  the  laws  of 
the  State  of  Illinois,  recognized  by  said  act  of  Congress,  which  was 
charged  with  the  duty  of  constructing  buildings,  ornamenting  grounds, 
and  carrying  on  what  might  be  considered  the  essential  business  of 
the  enterprise.  There  was  appointed  also  a  National  Gommission, 
which,  jointly  with  said  corporation,should  manage  the  Exposition;  the 
expense  of  which  commission,  however,  was  to  be  paid  by  the  National 
Government,  these  expenses  being  limited,  in  the  first  instance,  to 
$1,500,000,  including  the  building  for  the  Government's  own  exhibit 
and  for  the  cost  of  the  exhibit  itself.  The  magnitude  of  the  enterprise 
as  actually  carried  out  may  be  comprehended  from  the  statement  made 
by  the  corporation  November  7, 1893,  when  the  Exposition  was  formally 
closed,  that  the  total  exi>enditures  amounted  to  $25,540,637,  and  that  the 
total  receipts  from  all  sources  were  $28,151,168.  These  expenses  were 
those  of  the  corporation  alone,  and  did  not  comprise  the  $6,000,000 
which  had  been  spent  by  foreign  governments,  and  the  $6,000,000  by 
the  various  States,  which  made  a  grand  total  of  $37,000,000  in  ad- 
dition to  the  money  spent  by  the  National  Government  and  by  private 
exhibitors. 

There  were  400  separate  and  distinct  buildings  on  the  grounds,  exclu- 
sive of  booths.  The  main  exhibition  buildings  covered  150  acres,  and 
50  acres  were  covered  by  buildings  erected  by  concessionaires.  The 
largest  building,  the  building  devoted  to  manufactures  and  liberal 
arts,  rx)vered  30^  acres,  and,  including  the  galleries,  furnished  exhibit 
space  of  nearly  or  quite  40  acres — said  to  be  tJie  largest  building  under 
roof  ever  constructed. 

It  will  be  seen,  therefore,  that  while  this  enterprise,  for  form's  sake, 
was  placed  under  the  supervision  of  the  National  Government,  the 
essential  labor  and  nearly  the  whole  of  the  expense  devolved  upon  the 
Illinois  corporation;  and  to  the  energy,  self  sacrifice,  and  enthusiasm  of 
the  city  of  Chicago  is  due  its  marvelous  success.  Without  question  it 
exceeded  in  magnitude  and  splendor  any  exposition  hitherto  known  in 
history. 

The  Exposition  buildings  were  dedicated  on  the  12th  of  October,  1892, 
and  from  that  time  until  the  1st  of  May,  1893,  were  open  to  the  instal- 
lation of  exhibits.    On  May  1,  1893,  the  grounds  and  buildings  were 
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opened  to  the^ public,  bat  the  general  exhibits  were  far  from  complete, 
the  Govemmeut  exhibit  being  more  advaneed  than  any  other  exhibit  on 
the  grounds,  being  in  such  a  state  of  forwardness  as  to  appear  to  the 
ordinary  visitor  as  complete. 

THE  GOVBRNMENT  EXHIBIT. 

Aside  f^om  this  nominal  control  through  its  National  Commission,  the 
United  States  had  no  interest  and  was  in  no  sense  a  factor,  except  as 
an  exhibitor.  It  was  provided  in  said  act  that  the  Government  should 
make  an  exhibit,  as  follows : 

Skg.  16.  That  there  shall  be  exhibited  at  said  Expoaition  by  the  Government  of  the 
United  States,  from  its  Execative  Departments,  the  Smithsonian  Institution,  the 
United  States  Fish  Commission,  and  the  National  Moseom,  snch  articles  and  mate- 
rials OS  illustrate  the  function  and  administrative  faculty  of  the  Government  in  time 
of  peace  and  its  resources  as  a  war  power,  tending  to  demonstrate  the  nature  of  our 
institutions  and  their  adaptation  to  the  wants  of  the  people;  and  to  secure  a  com- 
plete and  harmonious  arrangement  of  such  a  Government  exhibit,  a  board  shall  be 
created  to  be  charged  with  the  selection,  preparation,  arrangement,  safe-keeping, 
and  exhibition  of  such  articles  and  materials  as  the  heads  of  the  several  Departments 
and  the  directors  of  the  Smithsonian  Institution  and  National  Museum  may  respect- 
ively decide  shall  be  embraced  in  said  Government  exhibit.  The  President  may  also 
designate  additional  articles  for  exhibition.  Such  board  shall  be  composed  of  one 
person  to  be  named  by  the  head  of  each  Executive  Department,  and  one  by  the 
Directors  of  the  Smithsonian  Institution  and  National  Museum,  and  one  by  the  Fish 
Commission,  such  selections  to  be  approved  by  the  President  of  the  United  States. 
The  President  shall  name  the  chairman  of  said  board,  and  the  board  itself  shall  select 
such  other  officers  as  it  may  deem  necessary. 

The  act  further  provided  that  a  suitable  building  or  buildings  should 
be  erected  for  the  Government  exhibits,  at  a  cost  not  to  exceed  the  sum 
of  $400,000,  and  Congress  appropriated  from  time  to  time  an  aggregate 
sum  of  $949,000  for  the  selection,  purchase,  preparation,  arrangenmnt, 
safekeeping,  installatioD,  transportation,  and  return  of  such  articles 
and  materials  as  were  embraced  in  these  exhibits. 

BOABD  OF  MANAGEMENT  FOB  GOVERNMENT  EXHIBIT-* ITS  MEMBERS, 
ITS  POWERS,  AND  ITS  WORK. 

U  nder  the  same  act  a  Board  of  Management  for  the  Grovemment  Exhibit 
was  appointed,  as  follows:  Chairman,  Edwin  Willits;  representative 
from  the  Department  of  State,  Chief  Clerk  Sevellon  A.  Brown;  from 
the  Treasury  Department,  Assistant  Secretary  Allured  B.  Nettleton; 
from  the  War  Department,  Maj.  Clifton  Comly,  U.  S.  Army;  from  the 
Navy  Department,  Capt.  R.  W.  Meade,  U.  S.  Navy;  from  the  Post- 
OflBce  Department,  Third  Assistant  Postmaster-General  A.  D.  Hazen; 
from  the  Department  of  Justice,  Special  Agent  Elyah  C.  Foster;  from 
the  Department  of  the  Interior,  Commissioner  of  Railroads  Horace 
A.  Taylor;  from  the  Smithsonian  Institution  and  National  Museum, 
Assistant  Secretary  G.  Browne  Goode;   from  the  Fish  Commission, 
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Assistant  Couimissioner  J.  W.  Collins;  and  fiom  the  pepartment  of 
Agriculture,  Assistant  Secretary  Edwin  Willits. 

Subsequent  resignations  and  appointments  to  vacancies  were  made 
as  follows :  In  the  State  Department,  Mr,  Brown  was  succeeded  by 
W.  E.  Curtis,  of  the  Bureau  of  American  Republics,  and  he  again  by 
W.  W.  Kockhill,  chief  clerk ;  in  the  Treasury  Department,  Assistant 
Secretary  Nettleton  was  succeeded  by  F.  A.  Stocks,  chief  clerk;  in  the 
Navy  Department,  Capt.  Meade  gave  place  to  Lieut.  Commander  E.  D. 
Taussig,  U.  S.  Navy;  in  the  Department  of  Justice,  Special  Agent 
Foster  was  succeeded  by  Cecil  Clay,  chief  clerk;  and  in  the  Fish  Com- 
mission,  Mr,  Collins  was  succeeded  by  Dr.  Tarleton  H.  Bean. 

This  board  so  appointed  became  an  independent  board,  having  the 
exclusive  power  of  conducting  everything  connected  with  the  prepara- 
tion, installation,  etc.,  of  the  exhibits,  the  heads  of  the  different  Depart- 
ments having  no  control  over  the  management  of  the  exhibits  except 
in  deciding  what  should  be  embraced  in  the  Government  exhibit  from 
their  respective  Departments.  The  appropriations  for  the  exhibit  were 
made  directly  to  the  board,  and  the  board  accounted  for  the  same 
directly  to  the  Secretajy  of  the  Treasury.  The  board  had  its  own 
chairman,  who  approved  its  vouchers  in  the  name  of  the  board.  It 
appointed  its  own  ofl&cers  and  agents  and  expended  the  money  appro- 
priated subject  to  no  limitation  except  the  approval  of  the  Secretary  of 
the  Treasury.  This  is  worthy  of  consideration,  inasmuch  as  there 
se^ms  to  have  been  some  misapprehension  on  the  part  of  some  of  the 
heads  of  Departments.  Under  a  ruling  of  the  Secretary  of  the  Treas- 
ury, even  the  detail  of  any  of  the  Departmental  force  by  a  head  of  a 
Department  required  the  approval  of  the  board  before  the  funds  appro- 
priated to  the  board  could  be  charged  with  traveling  or  subsistence  for 
such  detail,  on  the  ground  that  the  board,  being  responsible  for  the 
money  directly  to  the  Treasury,  should  not  have  imposed  upon  it  even 
by  the  head  of  a  Department  an  employee  it  did  not  want  and  for  whose 
expenses  it  did  not  desire  to  be  charged. 

Again,  it  will  be  observed  that  the  exhibit  was  not  to  be  ten  separate 
exhibits  managed  by  ten  different  representatives,  but  it  was  a  single 
exhibit  with  ten  branches,  we  may  say,  the  money  being  appropriated 
to  the  board  as  a  body  and  not  to  the  different  representatives  of  said 
board  for  the  use  of  the  respective  Departmental  "exhibits.  The 
accounts  with  the  Treasury  Department  were  carried  on  the  books  as 
accounts  of  the  Board  of  Management  of  the  Government  Exhibit, 
and,  while  carrying  out  the  duties  imposed  upon  it  relating  to  the  Gov- 
ernment exhibit,  the  board  has  invariably  acted  as  a  unit.  For  the 
sake  of  convenience,  however,  the  board  itself,  by  an  understanding 
among  its  members,  tentatively  allotted  to  the  representatives  of  the 
respective  Departments  a  certain  proportion  of  the  funds  appropriated 
to  it,  so  that  each  representative  might  have  some  standard  to  work 
to  and  might  know  what  to  use  within  the  line  of  the  exhibit  witii 
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whose  preparatiou  he  was  nominally  charged.  By  the  courtesy  of  the 
board  it  was,  as  a  rule,  controlled  by  his  judgment.  In  all  cases,  how- 
ever, proposed  plans  of  the  respective  exhibits  were  presented  to  the 
board  for  its  approval,  with  estimates  of  their  supposed  cost.  In  some 
cases  it  was  found  necessary,  especially  where  there  was  a  conflict 
between  two  Departments  desiring  to  exhibit  a  similar  line,  to  call 
upon  the  board  to  prevent  duplication  and  deftno  the  limits  between 
them;  and  all  through,  from  beginning  to  end,  the  board  was  supreme. 
The  money  appropriated  still  remained  at  the  disposal  of  the  whole 
board  and  was  liable  for  the  accounts  properly  incurred  by  any  and 
all  represent-atives.  All  appointments,  even  of  the  special  workers  in 
any  Department,  were  made  by  the  board  on  the  nomination  of  a 
representative.  The  result  is  that  all  deficiencies,  if  any  should  exist 
in  any  one  of  the  tentative  allotments,  will  be  made  good  by  the  board, 
and  every  obligation  properly  incurred  by  any  representative  will  be 
liquidated  so  long  as  the  appropriation  is  not  exhausted,  and  the  indi- 
cation now  is  that  there  will  be  a  considerable  balance  covered  into  the 
Treasury. 

In  all  these  respects  the  law  was  a  departure  from  that  authorizing 
the  Government  exhibit  at  the  Centennial  Exposition  at  Philadelphia 
in  1876,  and  at  each  of  the  subsequent  expositions  in  which  the  Gov- 
ernment has  taken  part.  In  all  prior  cases  the  money  was  appropri- 
ated directly  to  the  Departments,  and  there  was  no  board  except  such 
a  one  as  was  organized  by  executive  order  or  by  mutual  cooperation. 
The  new  plan  had  its  advantages  as  well  as  its  disadvantages.  It 
made  the  whole  exhibit  a  unit  with  comparatively  few  duplications  of 
exhibits,  and  it  made  the  whole  arrangement  more  systematic,  efficient, 
and  complete.  On  the  other  hand,  it  detracted  in  a  measure  from  the 
independence  and  individual  zeal  of  the  respective  Departments,  which 
caused  some  friction,  but  this  was  happily  adjusted  by  the  courtesy 
and  general  good  feeling  of  the  members  of  the  board. 

The  board,  after  its  appointment,  convened  promptly,  completed  its 
organization,  elected  F.  T.  Bickford  its  secretary,  and  in  time  chose 
J.  Fred.  Aytoun  its  chief  clerk  and  W.  I.  Adams  its  disbursing  clerk, 
and  subsequently  appointed  such  other  officers  and  agents  as  were 
necessary  to  execute  the  duties  imposed  upon  it. 

SCOPE   OP   THE    GOVERNMENT   EXHIBIT. 

Under  the  law  the  buildings  were  to  be  completed  and  dedicated  op 
the  12th  day  of  October,  1892,  and  said  Exposition  was  to  be  opened  to 
visitors  not  later  than  the  1st  day  of  May,  1803,  and  to  be  closed  not 
later  than  the  30th  day  of  October,  1893.  The  board,  therefore,  after 
its  organization  proceeded  to  consider  the  scope  of  the  Government 
exhibit.  It  was  met  at  the  threshold  by  the  grave  uncertainty  as  to 
the  amount  of  money  which  would  be  at  its  disposal. 

The  first  appropriation  included  in  the  act  was  only  $200,000,  to  be 
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divided  between  this  board  and  the  National  Commission,  and  was 
intended  only  for  the  first  year's  expenditures.  It  soon  became  mani- 
fest that  the  commission  would  spend,  if  permitted,  the  whole  of  it, 
and  by  a  singular  phraseology  the  wording  of  our  appropriation  was 
such  that  we  could  si)end  but  little.  The  result  was  a  division  by  the 
Secretary  of  the  Treasury  between  conflicting  claims,  by  which  the 
National  Commission  was  allotted  $160,000  and  the  Board  of  Manage- 
ment $40,000  out  of  the  first  appropriation.  Subsequently  the  phrase- 
ology of  our  appropriation  was  so  modified  as  to  enable  us  to  carry  out 
effectually  the  duti  es  imposed  upon  us,  and  the  appropriations  there- 
after were  separated  so  that  each  board  knew  definitely  the  funds 
given  to  it. 

The  bos^d  called  for  estimates  from  the  representatives  of  the  respec- 
tive Departments  of  the  amount  necessary,  in  their  judgment,  to  the 
preparation  and  exploitation  of  their  respective  exhibits.  The  aggre- 
gate estimates  amounted  to  over  $2,000,000.  It  was  manifest  that 
Congress  would  not  respond  to  such  an  amount.  The  best  guide  we 
had  to 'determine  the  amount  we  ought  reasonably  to  expect  was  the 
experience  at  Philadelphia.  There  the  aggregate  appropriation  for 
the  Government  exhibit  was  $600,000,  to  fill  a  building  that  cost  $80,000. 
The  installation  of  that  exhibit  was  primitive  as  compared  with  the 
more  recent  ones.  The  art  of  display  had  materially  improved,  and  to 
make  a  display  and  exhibit  along  more  recent  lines  would  require,  to 
lift  it  above  disgrace,  at  least  $1,000,000,  especially  as  Congress  had 
expressed  its  sense  of  increased  expense  by  authorizing  the  construc- 
tion of  a  building  or  buildings  at  a  cost  of  $400,000.  We  determined, 
therefore,  to  plan  our  exhibit  on  the  basis  of  $1,000,000,  and  to  ask 
Congress  for  that  sum.  It  resulted  in  an  aggregate  of  appropriations, 
as  before  stated,  of  $949,000.  Takiilg  $1,000,000  as  a  basis,  we  tenta- 
tively allotted  that  amount  among  the  different  Departments  according 
to  the  percentage  agreed  upon,  so  that  each  Department  might  project 
its  plans  accordingly. 

EXHIBIT   OF   THE   U.  S.  DEPARTMENT  OF  AGRICUIiTURE  AT  THE 
WORLD'S  COLUMBIAN  EXPOSITION. 

FUNDS   ALLOTTED   TO   THE  DEPABTMENT. 

The  amount  tentatively  allotted  to  the  Department  of  Agriculture 
by  the  Board  of  Management  from  the  aggregate  of  appropriations, 
and  which  we  were  led  to  expect,  was  $150,000,  or  15  per  cent  of  the 
expected  $1,000,000.  But  Congress  in  its  wisdom,  and  at  the  last 
moment,  cut  down  the  appropriation  by  more  than  $50,000,  leaving  the 
Department  to  carry  out  the  plans  already  formulated  and  approaching 
completion  with  $7,500  less  than  had  confidently  been  expected.  More- 
over, in  the  same  act  Congress  further  diverted  to  specific  purposes 
$9,500  of  the  sum  remaining.    A  further  unanticipated  loss  to  the  allot- 
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m€Dt  was  the  result  of  some  miscalculation  in  the  office  of  the  Super- 
\ising  Architect  of  the  Treasury.  The  estimates  made  in  that  office 
for  the  buildings  to  house  the  exhibits  included  a  structure  for  the  dis- 
play to  be  made  by  the  Weather  Bureau,  but  after  the  exhibit  of  this 
brnnch  had  been  brought  nearly  to  completion,  tlie  board  was  informed 
by  the  Supervising  Architect  that  his  means  were  exhausted.  It  was 
too  late  to  recede,  and  the  allotment  was  made  to  suffer  in  consequence 
a  further  loss  of  $6,000.  The  aggregate  of  these  drafts  upon  the  allot- 
ment is  $23,000.  Fortunately,  the  allotments  to  other  branches  proved 
to  be  sufficiently  liberal,  and  the  law  proved  sufficiently  elastic  to  per- 
mit the  transfer  of  the  funds  necessary  to  complete  and  administer  the 
exhibit,  and  I  take  this  opportunity  to  acknowledge  the  courtesy  of  my 
fellow  members  of  the  board  in  devoting  their  surplus  to  the  necessi- 
ties of  the  branch  I  have  the  honor  to  represent  and  for  the  credit  ot 
the  whole. 

The  following  is  a  classified  list  of  the  expenditures  of  the  several 
bureaus,  divisions,  and  special  exhibits: 

Expenditures  of  hureau$f  divimons^  and  tpecial  exhihiii  of  the  U.  8,  Department  of  Agri- 
culture at  the  World^s  Fair. 


Divisions,  l)ureanB,  and  special  exhibits. 


Division  of  Vejpetabl©  Pathology .- 

Division  of  Entomology 

Division  of  Microscopy 

DiviHioD  of  Pomolocy 

Bureau  of  Animal  Industry 

Office  of  Fiber  In  vesligations 

Division  of  Forestry 

Division  of  Chemistry 

Office  of  Experiment  Stations 

Division  of  Botany 

Division  of  niastrations 

Division  of  Omitltology  and  Mammalogy 

Division  of  Statistics 

Division  of  Records  and  Editing 

Cotton 

Wool 

Silk 

Tobacco 

Cereal 

Weat  her  Bureau 

Total 


Purchases,  sal- 
aries, travel, 
printing,  sub- 
sistence, and 
other  expenses 
directly 
charg«a. 


92, 

7, 
2. 
2, 
11, 

6, 
«. 
19, 
2, 


750.57 
168.53 
382.04 
363.86 
978. 19 
917.97 
330.57 
274.41 
346.12 
630.18 
657.72 
106.53 
668.00 
300.00 
098.02 
207.15 
41.30 
622.07 
234.25 
944.33 


95, 107. 71 


Proportion 

of  general 

expenses  of 

installation. 


1,100 
2.700 
1,200 
1,200 
4,000 
2,000 
3,000 
3,000 
3,000 
1.200 

500 
8.500 

200 


1.500 
500 


2.500 
2,000 
3,500 


Total. 


$3,  860. 57 
9,  863.  53 
3,582.04 
3,563.86 

15, 978.  19 

•    2,917.97 

8. 330.  57 

9,  274.  il 

22,346.12 
8,830.18 
1, 157. 72 

11,606.58 

868.00 

300.00 

3,  508.  02 

1, 797. 16 

41.30 

8, 122.  97 

9,  234. 25 

11,444.33 


36,600       131,707.71 


NATURE  OP  THK  DEPABTMENT'S  EXHIBIT. 


Agriculture  is  that  branch  of  human  industry  which  is  least  suscep- 
tible to  benefit  from  the  incorporation  of  individual  interests  or  the 
aggregation  of  capital.  Lacking  the  opportunities  created  by  other 
leading  interests  for  continuous  public  display  and  advertisement,  it 
seeks  more  frequently  than  they  such  advantages  as  may  accrue  from 
periodical  fairs  and  exi>ositions,  and  has  come  to  be  known  as  the 
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branch  from  which  most  is  expected  and  whose  fanctioas  are  most 
available  in  such  gatherings. 

Its  conditions  in  this  regard  were  recognized  by  Congress  in  the  Jaw 
providing  for  the  American  display  at  the  last  and  greatest  of  the 
foreign  expositions  (French  Exposition  Universelle  de  1889),  agricaltnre 
being  the  only  industry  specially  provided  for  in  the  appropriations  for 
that  enterprise,  while  popular  recognition  has  been  evinced  from  the 
earliest  times  in  our  history  by  county,  State,  and  national  fairs,  more 
frequently  devoted  exclusively  to  agriculture  than  to  all  other  interests 
combined. 

Notwithstanding  these  fundamental  conditions,  however,  it  will 
doubtless  be  admitted  that  the  task  devolving  upon  the  Department  of 
Agriculture,  in  connection  with  the  World's  Columbian  Exposition,  waa 
more  difficult,  as  it  proved  to  be  somewhat  more  costly,  than  that  placed 
upon  any  other  branch  or  institution  of  the  Government.  Being  that 
from  which  most  was  expected,  it  was  at  the  same  time  the  one  having 
in  comparison  the  least  in  the  form  of  "  articles  and  materials"  from 
which  to  draw.  At  the  French  Exposition  referred  to,  the  Depart- 
ment of  Agriculture  was  made  the  agent  and  intermediary  of  the 
American  producer;  and  it  had  for  its  field  of  display  whatever  waa 
deemed  worthy  of  all  American  farm  products  and  the  manufactures 
therefrom.  At  the  World's  Columbian  Exposition  the  American  pro- 
ducer appeared  in  his  own  behalf,  and  the  Department  was  limited  by 
law,  as  interpreted,  to  the  illustration  of  its  own  specific  functions. 
Inasmuch  as  these  consist  chiefly  in  experimentation  and  in  the  testing 
of  theories  and  development  of  methods,  the  performance  of  its  share 
of  the  work  required  by  law  involved  the  creation  of  the  means  through- 
out. How  thoroughly  and  successfully  this  was  done  is  best  shown  by 
the  reports  of  the  gentlemen  in  immediate  charge  of  the  several  subdi- 
visions, which  are  appended,  and  which  present  in  detail  theparticnlars 
of  that  part  of  the  exhibit  prepared  by  each  division  or  branch  of  the 
work.  These  will  also  serve  to  make  manifest  the  ftinctions  of  the 
Department,  but  it  will  not  be  out  of  place  first  to  consider  them  briefly 
in  a  general  and  comprehensive  way. 

FUNCTIONS   OP   THE  DEPARTMENT. 

The  primary  conditions  of  agriculture  are  soil  and  climate.  Hence 
these  are  appropriately  fundamental  subjects  for  consideration  by  the 
Department  of  Agriculture.  Then  follow  the  consideration  of  noxious 
insects  and  diseases  which  aflect  the  product.  After  these  would 
follow  the  broad  consideration  of  all  matters  in  any  way  tributary  to 
an  intelligent  comprehension  by  those  engaged  in  agriculture  of  the 
vicissitudes  of  and  the  means  of  its  successful  promotion.  As  stated 
before,  a  large  portion  of  the  work  of  the  Department  is  experimenta- 
tion, which  leaves  nothing  in  its  wake  except  the  data  and  conclusions 
which  form  the  basis  of  reports    comparatively  little  with  which  to 
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illustxato  the  functious.  Hence  every  exhibit,  or  nearly  all  the  exhibits, 
had  to  be  created  to  illustrate  these  functions.  How  this  was  carried 
out  in  most  cases  will  be  shown  by  the  specific  reports  from  the  divi- 
sions. There  is  no  report,  however,  from  the  Seed  Division  nor  from 
the  tobacco  or  cotton  and  wool  exhibits.  The  Department  itself  pro- 
duces neither  of  these  commodities,  though  it  makes,  or  should  make, 
a  special  study  of  them  all.  It  had,  therefore,  on  hand  no  sufficient 
quantity  of  either  that  could  in  any  way  illustrate  its  work,  and  the 
effort  was  made  to  secure  such  a  collection  as  should  illustrate,  so  far 
as  material  objects  could,  the  character  and  basis  for  departmental  con- 
sideration and  study. 

Ever  since  the  organization  of  the  Department  t  has  been  charged 
with  the  purchase  and  distribution  of  new  and  valuable  seeds  and 
plants,  the  object  being  to  distribute  to  localities  to  which  they  might 
be  adapted  improved  varieties  capable  of  increa:8ing  the  quality  and 
amount  of  the  product.  It  has  made  great  repute  in  the  intelligent 
purchase  and  distribution  of  these  seeds  and  plants.  This  made,  of 
course,  the  subject  of  soil  and  climate  a  primary  study,  determining 
where  to  purchase  and  where  to  distribute.  It  is  a  conceded  fact  that 
in  the  purchase  of  seeds  or  plants  in  the  locality  where  they  produce  at 
their  best  and  in  the  distribution  of  the  same  to  localities  to  which  thpy 
are  adapted,  there  will  result  a  large  increase  in  product. 

THE   CEREAL   COLLECTION. 

It  was  the  purpose  of  the  representative  of  the  Department  on  the 
Board  of  Management  to  make  as  comprehensive  a  collection  as  he 
might  be  able  to  do  from  all  parts  of  the  world,  principally  from  North 
America,  of  all  the  leading  staples,  with  fiill  reports  as  to  the  soil  in 
which  they  were  grown,  the  time  of  the  year  in  which  they  were  planted 
and  harvested,  and  the  products  per  acre. 

In  pursuance  of  this  plan  he  collected  or  caused  to  be  collected  nearly 
2,600  samples  of  wheat,  ranging  from  the  Peace  Eiver  region  in  the 
northwestern  territory  of  Canada,  from  about  the  sixtieth  degree  ol 
north  latitude,  then  running  south,  a  large  proportion  of  the  wheat- 
growing  States  and  counties  of  the  United  States,  through  Mexico, 
Central  America,  Colombia,  Peru,  and  Chile,  making  the  most  compre- 
hensive collection  of  that  product  ever  brought  together,  and  which, 
with  the  detailed  reports  which  have  been  carefully  preserved,  will 
form  the  basis  for  the  ftiture  study  of  the  effect  of  soil  and  climate  ia 
its  widest  distribution,  and,  so  far  as  the  United  States  is  concerned, 
to  its  almost  minutest  details,  including,  as  it  does,  the  product  in  every 
distinctive  State  and  locality.  Wheat  was  the  cereal  whose  widest  dis- 
tribution was  considered.  Then  follow  oats,  mainly  limited  to  the 
United  States,  with  1,200  samples,  and  corn,  1,600  samples;  rye,  450 
samples;  barley,  400;  buckwheat,  250;  miscellaneous,  250.  These 
samples  were  all  carefully  hand- picked  and  weighed,  so  that  the  report 
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shows  the  actual  weight  per  bushel  of  each  sample.  This  test  showed 
a  very  great  variation  in  weight,  and  formed  a  factor  in  considering  the 
eflects  of  soil  and  climate  on  the  same  variety.  It  was  not  intended 
that  this  magnificent  collection  should  exhaust  itself  with  the  mere 
exhibit,  but  that  it  should  form  a  basis  for  future  study  by  experts,  to 
be  followed  by  a  comprehensive  monograph  on  the  distribution,  varie- 
ties, care,  and  culture  of  each  of  said  series,  by  which  it  might  be  deter- 
mined where  was  the  best  locality  for  its  highest  and  best  production. 

COLLECTIONS  OF  TOBACCO   AND   WOOL. 

The  same  purpose  was  sought  to  be  carried  out  in  the  collection  of 
the  tobacco,  of  which  there  were  some  1,600  samples  collected  firom  ten 
States,  showing  a  magnificent  display  of  the  products  in  nearly  every 
tobacco-producing  county  in  these  States,  an  examination  of  which 
showed  in  a  marked  degree  the  eflFect  of  climate  and  soil  upon  the 
varieties  produced,  and  the  collection  should  form  the  basis  of  an  ex- 
haustive monograph  by  a  thorough  expert  in  the  care,  culture,  and 
varieties  of  tobacco. 

Of  wool  there  were  over  1,600  samples,  100  of  which  came  from 
foreign  countries  and  the  remainder  from  every  wool  region  in  the 
country. 

THE   COTTON  EXHIBIT. 

Of  cotton  there  were  between  1,400  and  1,600  samples  from  nearly 
every  cotton-growing  county  in  thirteen  States  and  Territories,  Samples 
were  obtained  also  from  Africa  (Congo),  Peru,  Egypt,  India,  and 
Russia;  type  samples  from  cotton  exchanges  of  Liverpool,  Havre,  Bre- 
men, New  York,  New  Orleans,  Memphis,  Savannah,  Gharlestos,  St. 
Louis,  Galveston,  Mobile,  and  Houston ;  also,  bales  of  Egyptian,  Per- 
sian, Indian,  Sea  Island,  and  so-called  American  cotton,  the  last  two 
being  furnished  by  the  Memphis  Cotton  Exchange.  This  subject  was 
recognized  in  its  comprehensiveness  as  of  such  importance  that  the 
committee  on  awards  found  it  necessary  to  ask  permission  to  include  it 
in  the  scope  of  its  consideration  in  making  up  the  data  which  would 
form  the  basis  of  its  report  on  cotton  at  the  Columbian  Exposition. 
While  there  were  many  bales  of  cotton  in  the  producers'  exhibit,  both 
in  the  State  buildings  and  in  the  great  Agricultural  Building,  which 
included  the  exhibits  of  personal  and  State  exhibitors,  it  was  found 
when  they  came  to  consider  the  exhibits,  that  the  data  were  compara- 
tively meager.  They  did  not  cover  one-quarter  of  the  ground  compre- 
hended in  the  Department  exhibit.  The  examination  of  our  exhibit  by 
exi)erts  showed  a  marvelous  variety  of  libers  as  they  were  manifestly 
modified  by  the  soil  and  climate  of  the  respective  localities  and  that  it 
would  form  an  unquestionable  basis  of  a  comprehensive  study  of  cotton 
as  to  the  eflfects  of  soil  and  climat/C  on  variety. 
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WORK   OP   THE   SPECIAL   AGENTS. 

The  exhibit  of  wool^was  collected  and  prepared  under  the  supervision 
of  Edward  A.  Greene,  of  Philadelphia,  the  president  of  the  National 
Wool-growers'  Association,  and  under  the  advice  of  Hon.  John  T.  Bich, 
^now  governor  of  the  State  of  Michigan,  a  member  of  the  National 
Wool-growers'  Association;  that  of  tobacco  under  John  M.  Estes,  of 
Stoughton,  Wis. ;  that  of  cotton,  under  Alfred  B.  Shepperson,  of  New 
York,  editor  of  Gottor  Facts,  an  authority  among  cotton  producers  and 
manufacturers,  also  secretary  of  the  subcommittee  of  the  United  States 
Senate  investigating  the  subject  of  cotton.  These  gentlemen  were  all 
experts,  recognized  as  such  in  their  respective  lines,  and  worked  with 
zeal  as  special  agents  in  their  respective  lines,  and  I  hereby  tender 
them  my  thanks  for  the  intelligence  and  energy  and  cooperation  mani- 
fested by  them.  The  cereal  exhibit  was  collected  and  prepared  under 
my  personal  supervision,  with  the  assistance  of  Mr.  Philip  Walker, 
my  chief  special  agent,  and  Mr.  William  F.  Hubbard,  one  of  the  spe- 
cial agents  employed  in  the  work  of  the  preparation  and  installation 
of  oui*  Departmental  exhibit. 

DESIRABILITY   OP   COMPREHENSIVE    MONOGRAPHS. 

In  conclusion  of  this  branch  of  the  subject,  the  only  regret  I  have 
is  that  my  plan  was  too  comprehensive,  and  from  present  appearances 
the  result  will  not  be  adequate  to  the  time,  thought,  and  money  engaged 
in  its  preparation.  Unless  followed  by  comprehensive  monographs  the 
objects  sought  will  be  in  a  large  measure  lost.  It  will  be  seen  that 
these  monographs  would  cover  the  whole  cereal  exhibit,  also  those  of 
wool,  tobacco,  and  cotton.  To  these  should  also  be  added  a  considera- 
tion of  the  fiber  exhibit,  which  is  more  particularly  described  in  the 
reports  of  the  exhibits  of  the  respective  divisions,  which  follow. 

THE  DISPOSITION   OP  GOVERNMENT  EXHIBITS. 

Under  the  law  the  Exposition  closed  the  SOth  day  of  October,  1893, 
and  the  formal  proceedings  of  closing  occurred  on  that  day,  though 
under  the  Illinois  law  the  general  exposition  did  not  close  until  the  fol- 
lowing day.  Immediate  steps  were  taken  for  the  packing  and  return 
of  the  Government  exhibits  to  their  respective  Departments.  A  con- 
siderable portion  of  the  exhibit  of  the  Department  of  Agriculture  was 
loaned  to  the  Field  Columbian  Museum,  of  Chicago,  a  perfect  inven- 
tory thereof  made,  and  receipted  for  by  the  museum,  to  be  returned  on 
call  at  any  time  to  the  Department  of  Agriculture.  Said  inventory 
and  receipt  have  been  filed  in  the  office  of  the  chief  clerk  of  the  Depart- 
ment. A  portion  of  the  cotton  exhibit  was  sent  to  the  Augusta  (Ga.) 
Exposition  on  the  condition  that  ft  be  sent  to  the  Department  after 
the  close  of  that  exxK)8ition,  all  expenses  to  be  paid  by  them.    A  por- 
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tion  of  the  corn  exhibit  was  loaned  to  the  Salem  (Mass,)  Corn  Festtyal, 
with  the  like  understanding. 

The  herbarium  of  the  Division  of  Botany  was  loaned,  one-half  to  the 
Minnesota  State  Normal  School  and  the  other  half  to  the  Delaware 
Natural  History  Society,  on  the  same  conditions  as  the  loan  to  the 
Columbian  Museum.  On  like  t^rms  the  charts  and  maps  shown  by 
the  Division  of  Statistics  were  deposits  with  the  Political  Science 
Department  of  the  Chicago  University.  The  remainder  of  said  De- 
partment exhibit  has  been  returned  to  Washington.  It  was  intended 
to  sell  at  Chicago  most  of  the  laboratory  tables  and  a  portion  of  the 
glass  and  cases  and  other  material  which  might  not  be  of  immediate 
service  in  the  Department,  but  the  bids  therefor  were  so  exceedingly 
low  that  they  were  not  accepted,  and  nearly  everything  was  loaded  on 
cars  and  returned  to  the  Department,  there  being  practically  no  charge 
for  transportation,  as  that  had  been  provided  for  by  the  payment  of 
the  shipment  to  Chicago  at  the  full  rate  one  way.  The  loan  of  a  large 
number  of  the  empty  cases  with  the  plate  glass,  etc.,  to  the  Columbian 
Museum  avoided  the  necessity  of  such  sale  or  of  their  return  to  the 
Department  at  the  present  time,  where  there  is  now  neither  space  nor 
use  for  them. 

The  large  tree  (Sequoia)  from  California,  which  was  exhibited  by  the 
Department  of  the  Interior,  was  tendered  to  the  Department  of  Agri- 
culture and  accepted  with  hearty  thanks,  and  it  has  been  shipped  to 
Washington  to  be  set  up  on  the  grounds  of  the  Department  of  Agricul- 
ture. If  properly  set  up  it  will  form  one  of  the  most  striking  curi- 
osities in  the  city  of  Washington. 

PRACTICAL.   SUGGESTIONS. 

After  three  years  of  work  in  the  supervision  of  the  preparation, 
installation,  etc.,  of  our  exhibit  and  a  careful  survey  of  the  situation, 
this  being  my  first  experience  in  connection  with  any  exposition  of  note, 
it  is  but  just  to  myself^  and  of  possible  benefit  to  others  upon  whom  may 
devolve  similar  duties,  to  give  a  concise  statement  of  the  mistakes  made. 
A  very  full  report  follows  of  the  exhibits  of  the  several  bureaus  and 
divisions,  so  that  there  may  be,  in  case  of  any  future  exposition,  full 
information  of  the  line  followed  and  the  materials  exhibited  by  this 
Department  at  the  World's  Columbian  Exposition.  There  was  in  the 
present  case  no  beaten  track  to  follow  and  but  few  suggestions  were 
obtainable.  Nothing  was  on  record  to  serve  as  a  guide  in  the  quest 
of  what  should  or  should  not  be  done.  Therefore  mistakes  were  made, 
and  they  are  now  set  forth  for  the  benefit  of  the  future. 

(1)  No  one  man  should  have  been  the  representative  of  the  Depart- 
ment on  the  board  and  its  chairman,  while  still  retaining  an  active  par- 
ticipation in  the  duties  of  an  office  so  exacting  as  that  of  Assistant  Sec- 
retary of  an  important  Department.  The  labors  thus  entailed  were 
such  as  properly  should  have  devolved  upon  three  persons. 
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(2)  From  lack  of  acquaintance  with  what  might  be  termed  the  impulse 
of  an  exposition  crowd,  several  thousand  dollars  were  spent  for  exhibits 
and  illustrations  in  second  stories  of  the  buidings ;  that  effort  was  found 
to  be  absolutely  without  value.  The  average  sight-seer  will  not  climb 
stairs  to  see  an  exhibit  or  listen  to  a  lecture.  The  second  story  or  gal- 
leries of  the  great  Manufactures  Building  were  so  slimly  attended  as  to 
call  for  bitter  complaints  from  exhibitors. 

(3)  Too  much  was  spent  on  cases — most  of  which  were  made  to  fit 
the  exhibits.  Comparatively  few  were  of  uniform  size  or  of  such  char- 
acter as  would  permit  of  a  contract  in  bulk  with  some  manufacturing 
company  at  possibly  half  the  cost  to  the  Department.  The  result  was 
that  the  cases  were  all  constructed  by  a  force  of  carpenters  and  paint- 
ers and  glaziers,  and  while  the  exhibit  gained  much  in  repute  by  having 
a  variety  in  the  style,  form,  and  size  of  the  cases,  and  was  therefore 
more  satisfactory  to  the  chiefs  of  the  divisions,  the  extra  cost  involved 
did  not  receive  adequate  compensation  by  the  enhanced  interest  of  the 
sight-seers. 

(4)  Even  though  it  were  thought  best  to  construct  cases  to  be  adapted 
to  the  exhibit,  these  should  be  made  at  home,  in  close  proximity  to  the 
Department,  so  as  to  be  under  the  constant  supervision  and  direction 
of  the  representative  whose  time  would  be  devoted  exclusively  to  the 
preparation  of  the  exhibit.  As  it  was,  comparatively  few  of  the  cases 
were  made  in  Washington.  In  February  the  Chief  Special  Agent  pro- 
ceeded to  Chicago  with  a  small  force  of  carpenters  with  the  hope  that 
lumber  could  be  secured  there  as  cheap  if  not  cheaper  than  in  Wash- 
ington, and  that  any  further  force  of  carpenters  needed  could  be  had 
at  practically  the  same  rate,  with  the  accruing  advantage  of  a  saving  in 
transportation  of  the  cases  and  the  possible  better  adjustment  of  them 
by  building  them  in  place  on  the  space  allotted  to  this  Department. 
It  happened  that  the  weather  from  February  to  the  first  of  May  was 
very  unfavorable;  the  Government  Building  leaked;  the  grounds  were 
stormswept  and  it  was  rainy  and  muddy;  lumber  was  dif&cult  to  get; 
all  material  sold  at  enhanced  prices;  the  source  of  supply  was  the  city, 
8  miles  away;  the  demand  for  labor  was  so  great  that  double  wages 
were  paid,  and  this  oftentimes  for  inferior  work.  The  result  was  that 
the  installation  of  the  exhibits  cost  probably  from  one-third  to  one-half 
more  than  any  one  anticipated.  Any  possible  successor  in  similar  work 
will  find  it  wise,  therefore,  to  be  guided  by  our  experience  and  do  all 
that  is  possible  to  be  done  at  home. 

(5)  Too  much  was  paid  for  glass;  that  is,  there  was  more  plate  glass 
than  was  necessary.  Some  marked  exhibits  should  have  plate  glass, 
but  at  least  half  of  them  might  with  equal  effect,  so  far  as  the  attrac- 
tion to  the  general  public  is  concerned,  have  been  provided  with  cheai>er 
glass. 

(6)  Too  much  money  was  spent  for  labels.     The  labels  to  a  large 
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extent  took  the  place  of  the  guide  whose  duty  might  be  to  i)oint  out 
and  exploit  the  exhibit.  But  the  great  mass  of  the  people  never  come 
down  to  details.  By  them  the  general  effect  only  is  considered.  Com- 
paratively few  stop  to  study  an  exhibit.  And  while  according  to  the 
museum  standard  an  exhibit  is  not  complete  except  it  be  thoroughly 
labeled,  my  observation  and  exi)erience  are  that  an  exx>os]tion  need  net 
approach  the  standard  of  the  museum,  which  is  almost  exclusively  edu- 
cational in  its  scope  and  character. 

(7)  Too  much  money  was  spent  on  photographs  and  enlarged  figures 
and  objects  on  wall  maps.  Some  of  the  choicest  pictures,  which  cost 
the  most  money,  were  not  noticed,  much  less  studied.  There  was  enough 
to  absorb  the  attention  on  the  ground  floor  in  the  range  of  ordinary 
vision. 

(8)  There  were  many  other  directions,  too  numerous  to  mention,  in 
which  expenditure  might  be  avoided  without  impairing  in  any  great 
degree  the  attractiveness  of  the  exhibit  in  popular  estimation. 

After  having  thus  frankly  set  forth  mistakes  made  I  may  be  pardoned 
for  expressing  a  feeling  of  pride  in  the  symmetry,  the  unity,  and  com- 
pleteness of  the  exhibit  as  a  whole  and  in  detail.  It  had  a  purpose 
running  all  through  it.  Its  idea  was  educational,  and  had  a  significance 
that  was  highly  appreciated  by  the  intelligent  visitor  who  stopped  to 
study  its  scope.  It  has  commanded  the  respect  of  experts  in  the  line 
of  the  functions  sought  to  be  illustrated,  and  it  has  met  the  com- 
mendation of  so  many  people  competent  to  judge  such  matters  in  their 
several  parts,  that  though  my  high  standard  was  not  attained  and  my 
purposes  as  to  ultimate  results  have  not  been  fully  realized,  I  rejoice 
that  I  was  considered  worthy  of  projecting  and  carrying  out  an  enter- 
prise that  so  fully  illustrated  the  ftinctions  of  the  Department  which 
I  have  served  to  the  best  of  my  ability  for  nearly  five  years  and  from 
which  my  relations  are  soon  to  be  sundered. 

ACKNOWLEDGMENTS. 

I  can  not  well  express  my  thanks  to  my  superiors,  Secretary  Rusk 
and  Secretary  Morton,  for  their  hearty  encouragement  and  active  assist- 
ance in  every  way  possible  to  be  rendered  by  them,  to  the  chiefs  and 
members  of  the  bureaus  and  divisions,  and  to  my  special  agents  and 
the  employees  under  me  for  their  aid  during  the  execution  of  this  enter- 
prise imposed  upon  us  by  Congress. 

It  is  proper,  also,  to  here  acknowledge  our  indebtedness  to  the  follow- 
ing-named persons,  who  contributed  handsomely  to  the  success  of  the 
Department  exhibit  by  well-selected  contributions  of  various  products, 
manufactures,  models,  pictures,  etc. : 

Mr.  Charles  O.  Shepard,  Messrs.  Jones  &  Warr,  The  Atlantic  Tran- 
sport Line,  The  Burton  Car  Company,  Street  Cable  Car  Company, 
S.  B.  Steers  &  Co.,  Chickasaw  Iron  Works,  Smith  Scale  Company, 
Memphis   Cotton    Exchange,    Fr.   Jac.    Andres,  Miss  Ashe,  J.  W, 
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Labouisse,  James  F.  Wenman,  The  Q.  and  C.  Company,  The  Hamilton 
Manufacturing  Company,  P.  Bascoe,  Dayton  Last  Works,  Henry  Dis- 
ston  &  Sons,  Gage  &  Co.,  Christian  Nonnenberger,  Smith  &  Stevens 
Manufacturing  Company^  S.  N.  Brown,  The  Aeme  Manufacturing 
Company,  Messrs.  Parke,  Davis  &  Co.,  and  many  others  whose  names 
will  be  found  on  tbe  record  who  contributed  to  the  success  of  the  cereal, 
wool,  tobacco,  and  cotton  exhibits. 

Detailed  accounts  of  the  exhibits  of  the  several  bureaus  and  divi- 
sions of  the  Department  ibUow: 

BUREAU   AND   DIVIglON   EXHIBITS. 
Exhibit  of  the  Wjcather  Burgau. 

The  exhibit  consiBted  of  a  completely  equipped  meteorological  observatoiy,  pro- 
vided with  facilities  for  receiving  daily  telegraphic  weather  reports  from  the  regu- 
lar stations  of  the  Bureau,  and  for  preparing  and  printing  irom  these,  in  accordance 
with  most  approved  methods,  a  daily  weather  map  for  general  distribution. 

This  exhibit,  being  installed  in  a  special  building,  afforded  upon  the  roof  proper 
exposure  for  thermometers,  hygrometers,  anemometer,  wind  vane,  rain  gauge,  and 
sunshine  recorder;  these  instruments  being  connected  by  electrical  circuits  with 
recording  apparatus  located  in  the  exhibit  room  on  the  ground  floor,  and  giving 
there,  under  the  inspection  of  visitors,  continuous  records  of  all  the  important 
meteorological  conditions. 

The  distinctive  features  of  the  exhibit  are  classified  and  briefly  described  as  fol- 
lows: 

Weather-foretmsHng  and  map-printing, — The  regular  telegraphic  weather  reports  for 
the  8  a.  m.  observation  received  at  the  Chicago  station  were  taken  to  the  Exposition 
by  messenger  at  about  10  a.  m.  of  each  day  (Sundays  excepted).  These  reports, 
about  125  in  number,  were  translated  before  the  visitors  and  the  various  elements  of 
data  entered  upon  standard  manuscript  weather  maps^  the  same  as  used  at  the  cen- 
tral office.  A  copy  of  the  weather  map,  showing  isobarometric  and  isothermal  lines, 
was  prepared,  from  which,  by  means  of  apantograph,  a  lithographic  transfer  was  made 
on  a  reduced  scale  and  placed  upon  a  lithographic  stone,  from  which  flnished  copies 
of  the  lithographic  weather  map  were  struck  off  in  such  number  as  was  required. 
The  edition,  according  to  the  atteudauee  at  the  Fair,  varied  from  300  and  400  to  about 
3,000  a  day.  The  printing  of  this  map  was  provided  for  by  a  special  contract  with 
the  Goes  Lithographic  Company,  of  Chicago,  who  fornished  the  necessary  presses 
and  appliances  at  their  own  expense.  The  printing  of  the  maps  generally  began 
about  12.30  p.  m.,  each  map  presenting  the  weather  conditions  as  shown  by  the 
observations  at  7  a.  m.,  central  time,  and  containing  a  full  synopsis  of  the  weather 
conditions  for  the  preceding  twenty-four  hours,  with  a  forecast  for  the  next  thirty- 
six  hours  applying  to  the  vicinity  of  Chicago. 

Instruments  and  apparatus, — The  more  important  instruments  and  apparatus 
exhibited  are  enumerated  as  follows: 

(1)  Instruments  in  operation:  Standard  triple  register.  Weather  Bureau  pattern, 
giving  a  continuous  record  of  the  direction  and  velocity  of  the  wind  and  the  duration 
of  sunshine  and  cloudiness;  anemo-cinemograph,  recording  the  momentary  fluctua- 
tions in  wind  velocity ;  tele-thermograph,  recording  in  the  exhibit  room  tiie  tempera- 
ture of  the  free  air  in  the  instrument  shelter  on  roof  of  building ;  weighing  rain  guage, 
giving  a  continuous  record  of  the  amount,  the  rapidity,  and  time  of  occurrence  of 
rainfall ;  recording  aneroid  barometer  and  normal  mercurial  barograph ;  and  in  addi- 
tion, for  the  purpose  of  more  lucid  exhibition  and  explanation  of  some  of  the  more 
complicated  instruments,  there  were  in  operation  on  short  circuit  a  tele-thermo- 
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graph,  exhibiting  the  mechanisms  by  which  conditions  of  the  temperature  aie 
transmitted  and  recorded  electrically  at  a  distant  point;  also,  a  weighing  rain 
guage,  ootnated  by  dropping  of  water  drawn  from  a  faucet,  showing  the  manner 
in  which  rainfall  is  recorded  electrically  at  a  distance.  Other  forms  of  recording 
rain  gauges  were  also  in  operation  in  a  similar  manner. 

(2)  Instruments  not  in  operation :  This  classification  comprises  a  large  collection 
of  instruments  mostly  of  a  nonrecording  character,  bat  all  of  standard  pattern  and 
construction,  and  exhibited  in  a  manner  to  show  visitors  the  correct  methods  of 
employing  these  instruments,  and  arranged  to  facilitate  the  explanation,  to  those 
interested,  of  the  general  principles  of  their  operation  and  use.  Among  these  were 
standard  instrument  shelter,  completely  equipped  with  thermometers,  hygrometers, . 
whirling  psychrometer,  thermograph,  etc. ;  standard  anemometer  and  wind-vane  sup- 
ports, rain  gnage  and  supx>ort8,  standard  mercurial  and  aneroid  barometers,  ther- 
mometers, special  thermometers  for  determining  water  and  soil  temperatures,  dew 
point  and  humidity  apparatus,  radiation  thermometers,  nephoscope,  photographic 
'  and  electrical  sunshine  recorders,  and  apparatus  and  appliances  employed  in  com- 
parison and  standardizing  of  thermometers,  etc. 

Climatic  and  meteorological  charts, —  This  exhibit  comprised  a  collection  of  42 
charts,  20  by  30  inches,  drawn  by  hand  on  engraved  base  maps  of  the  United  States, 
and  showing  the  normal  or  average,  climatic  condition  throughout  the  entire 
country,  compiled  from  the  Weather  Bureau  observations  beginning  in  1871,  and,  in 
some  instances,  including  older  observations. 

Miscellaneous.— VudeT  this  head  is  classed  a  large  collection  of  photographs  of 
lightning  flashes,  cloud  effects,  frost  work,  spray,  mountain  effects,  etc.  The  Bureau 
is  indebted  to  Prof.  William  M.  Davis,  of  Harvard  University,  for  the  loan  of  a  large 
number  of  these  photographs  from  the  collection  belonging  to  the  university,  and 
also  to  Mr.  H.  P.  Curtis,  of  Boston,  for  the  similar  loan  of  many  beautiful  photographs 
of  frost  and  cloud  effects  from  his  own  private  collection.  Messrs.  Alexander 
McAdee  and  A.  J.  Henry  also  contributed  cloud  and  lightning  photographs.  Photo- 
graphs of  lightning,  printed  on  an  enlarged  scale,  were  kindly  presented  to  the 
Bureau  by  Mr.  W.  N.  Jennings,  of  Philadelphia. 

A  complete  file  of  all  the  publications  of  the  office,  consisting  of  bulletins,  pamph- 
lets, etc.,  was  displayed,  and  arrangements  made  so  that  parties  specially  desirous 
of  any  particular  copies  could  receive  the  same  on  application. 

Exhibit  of  the  Bureau  of  Animal  Industry. 

The  exhibit  of  the  Bureau  of  Animal  Industry  was  illustrated  by  the  two  branches 
into  which  the  work  of  the  Bureau  is  divided,  one  scientific  and  the  other  practical. 
The  scientific  embraced  the  study  into  the  causes,  effects,  prevention,  and  cure  by 
scientific  means  of  the  various  contagious  and  parasitic  animal  diseases,  the  labora- 
tory methods  pursued  in  bacteriological  researches,  and  a  presentation  of  the  propa- 
gation, growth,  and  appearance  of  the  various  germs  causing  this  class  of  dlBeases. 
The  practical  included  the  humane  treatment  of  stock  and  the  prevention  of  thcr 
spread  of  the  contagious  animal  diseases  by  executive  regulations. 

Scientific  work. 

The  scientific  exhibit  in  detail  consisted  of  (1)  working  bacteriological  and  bio- 
chemio  laboratories  with  all  the  apparatus  usually  employed  in  such  researches; 
(2)  the  chemical  products  of  the  growing  germs  of  tuberculosis  and  glanders  with 
instructions  for  use  in  diagnosing  these  diseases  in  doubtful  cases  where  ordinary 
methods  fail ;  (3)  a  refrigerating  case  containing  the  germs  causing  the  various  con- 
tagious diseases  of  animals,  growing  on  the  substances  on  which  they  are  usually 
cultivated;  (4)  colored  illustrations  of  these  germs  highly  magnified;  (5)  lesions  or 
effects  caused  by  them  upon  the  various  susceptible  animals,  shown  by  the  subjects 
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themselves  mouuted,  models  of  affected  organs,  and  natural  specimens  of  each  pre- 
served in  alcohol;  exhibiting  both  the  healthy  and  the  diseased  state. 

The  various  parasites  infesting  the  domestic  animals  were  exhibited  in  alcohol, 
and  their  effects  on  the  organs  and  tbeir  life  histories  were  illustrated  by  drawings 
and  explanations. 

Praoiical  work. 

What  may  be  called  the  practical  part  of  the  exhibit  embraced  the  work  of  eradi- 
cating pleuro-pneumonia  from  the  United  States,  the  subject  being  graphically  pre- 
sented by  a  globe  delineating  the  origin,  chronological  spread,  and  present  geo- 
graphical distribution  of  the  disease,  tho  proclamation  of  the  Secretary  of  Agriculture 
that  the  United  States  was  free  from  pleuro-pneumonia,  and  the  blanks,  forms,  orders, 
instructions,  record  books,  and  other  paraphernalia  used  in  the  work. 

The  prevention  of  the  spread  of  Texas  fever  within  the  United  States  is  accom- 
plished by  the  enforcement  of  the  regulations  governing  the  movement,  either  on 
foot  or  by  rail,  of  cattle  from  the  district  permanently  infected  with  this  disease.  A 
map  ef  the  United  States,  showing  the  boundaries  of  this  district,  was  accompanied 
with  the  regulations  forbidding  the  movement  of  cattle  on  foot  during  the  season 
of  the  year  when  the  disease  can  be  spread  by  this  means.  The  method  adopted  for 
the  prevention  of  the  spread  of  the  disease  by  cattle  in  transit  by  rail  was  illus- 
trated by  a  model  of  the  Kansas  City  stock  yards,  where  the  isolation  of  such  cattle 
liable  to  spread  the  disease  is  secured  by  the  use  of  pens  exclusively  devoted  to  the 
yarding  of  such  dangerous  cattle,  thus  preventing  contaet  with  those  from  the  unin- 
fected district;  accompanying  this  were  the  regulations  governing  such  transporta- 
tion and  requiring  disinfection  of  yards  and  cars  before  they  are  used  for  cattle  from 
the  uninfected  district. 

The  system  pursued  for  preventing  the  introduction  into  the  United  States  of 
contagious  diseases  of  animals  from  foreign  countries  was  illustrated  by  a  model  of 
the  United  States  quarantine  station  for  neat  cattle,  situated  at  Garfield,  N.  J.,  where 
animals  of  certain  kinds  imported  into  this  country  are  held  for  observation  for  a 
period  of  ninety  days  previous  to  allowing  them  to  enter  the  commerce  of  the  country. 

The  microscopic  inspection  of  meats  was  presented  by  displaying  tho  instruments, 
report  blanks,  record  books,  etc.,  used,  together  with  photographs  exhibiting  the 
manner  of  use,  and  models  of  beef  and  hog  quarters  showing  how  the  carcasses  are 
tagged  and  sealed  with  the  stamp  of  the  Department  indicating  inspection. 

The  tagging  of  cattle  for  interstate  and  export  trade  was  illustrated  by  photo- 
graphs and  a  model  of  a  tagging  chute  with  cattle  passing  through  and  being  tagged 
by  the  officers  of  the  Bureau. 

The  modem  methods  of  transportation  of  animals  was  shown  by  models  of  a  steam- 
ship and  several  stock  cars  of  the  latest  patterns. 

The  subject  of  horseshoeing  was  presented  in  detail,  both  scientifically  and  prac- 
tically. The  exhibit  included  models  and  natural  specimens  showing  the  develop- 
ment of  the  horse's  foot,  the  ordinary  diseases  to  which  it  is  subject,  distinguishing 
those  which  can  be  beneficially  affected  by  a  special  manner  of  shoeing  or  by  the 
use  of  shoes  of  special  designs  from  those  which  can  not  be  thus  benefited;  shoes 
of  special  designs  were  exhibited  adapted  to  certain  irregularities,  malformations, 
etc.,  of  the  feet  and  legs,  having  in  view  the  correction  of  such  defects;  also  samples 
of  racing  shoes  worn  by  the  famous  trotters  when  they  made  their  best  records. 

The  exhibit  was  supplemented  by  a  number  of  photographs  of  parts  of  the  Bureau's 
work  which  could  not  be  otherwise  illustrated,  such  as  the  loading  and  unloading 
of  cattle  from  steamships,  methods  of  handling  meats  in  the  English  markets,  somo 
fjunons  individuals  of  the  different  breeds  of  thoroughbred  live  stock,  scenes  at 
stockyards  and  abattoirs  illustrating  various  steps  in  the  process  of  the  ante-mortem 
and  post-mortem  inspections,  the  slaughtering  of  animals,  and  the  tagging,  stamping, 
and  packing  of  meats  and  meat  products. 
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Exhibit  of  the  Division  op  Chkbostry. 

The  exhibit  of  this  diTision  consisted  of  a  complete  a^nricQltural  laboratory,  on  a 
working  scale.  The  chief  features  of  the  equipment  of  the  laboratory  were  the  fol- 
lowing: 

A  complete  eqnipment  for  the  analysis  of  sngar-prodncing  plants.  The  appa- 
ratns  for  this  purpose  consisted  of  a  small  comminutor  suitable  for  the  pulping  of 
sugar  cane,  sorghum,  sugar  beets,  etc.  Connected  with  this  pulping  machine  was  a 
press  for  the  extraction  of  the  juices  from  the  pulp.  The  apparatus  for  the  analysis 
of  portions  of  sugar  beets  consisted  of  various  forms  of  rasps  for  the  production  of 
a  iine  pulp  for  instantaneous  diffusion.  In  addition  to  these  machines  all  the  stand- 
ard types  of  apparatus  for  taking  small  portions  of  beets  for  analysis,  without 
destroying  their  germinating  ]M>wers,  were  exhibited. 

In  connection  with  this  api>aratus  was  a  complete  set  of  polarimetrio  app«iratus. 
This  apparatus  comprised  all  the  types  of  polarimetrio  appiu*atus  from  the  email 
shadow  instrument  with  single  quarts  plate,  suitable  for  the  examination  of  ordi- 
nary sugar  solutions,  to  the  most  accurate  and  scientific  instrument  for  determining 
specific  rotatory  powers.  These  instruments  were  equipped  witiii  all  modem 
improvements,  together  with  a  new  lamp  for  providing  a  oenstant  aMmechromatio 
llame,  which  it  is  believed  is  the  best  yet  devised  for  this  purpose. 

Apparatus  designed  for  the  analysis  of  foods.  The  apparatus  for  the  determi- 
nation of  nitrogen  consisted  of  a  complete  combustion  apparatus,  with  a  mercury 
pump,  and  the  most  modem  form  of  battery  for  the  estimation  of  nitrogen  by  the 
moist  combustion  process. 

Apparatus  for  the  recovery  of  waste  aloohol.  The  amount  of  alcohol  «eed  in  agri- 
cultural analyses  is  often  very  large,  and  a  reliable  method  for  its  leoovery  and 
reduction  to  standard  strength  is  extremely  desirable.  This  was  eecnred  in  the  form 
of  a  continuous  still,  with  all  of  its  appliances,  having  a  capacity  to  recover  f^om 
aloohol  waste  from  2  to  3  gallons  of  96  per  cent  alcohol  per  hour. 

The  apparatus  for  grinding  cereals  and  preparing  them  for  analysis  was  also  an 
important  feature  of  the  exhibition,  over  600  samples  of  cereals  having  been  prepared 
for  analysis  during  the  progress  of  the  work. 

Other  features  of  the  laboratory  were  oomplete  apparatus  fbr  the  analysis  of  eoik, 
fertilizers,  and  other  matters  connected  with  the  agricultural  industry. 

Til  ere  were  exhibited,  in  cases,  typical  forms  of  apparatus  not  in  use  and  certain 
results  of  the  work  of  the  division  in  the  production  of  sugar  and  starch,  and  in 
the  iuvestigation  of  the  adulterations  of  foods. 

The  actual  work  of  the  laboratory  during  the  progress  of  the  Exposition  was 
chietiy  the  examination  of  food  products  on  exhibition,  for  the  executive  oommittee 
on  awards.  The  exact  number  of  samples  examined  is  as  follows:  Wheat,  266;  bar- 
ley, 59;  buckwheat,  10;  com,  23;  rye,  27;  rioe,  26;  oats,  70;  flours,  48;  oommeal, 
1;  bran  middlings,  2;  olive  oils,  128;  miscellaneous,  49;  beers,  219;  sugars,  454; 
wines,  249;  butter  fat,  9;  hops,  36;  starches,  24;  lards,  etc.,  90;  glues,  17;  condi- 
ments, 22;  rums,  11;  yeasts,  2;  brandies,  4;  grape  juice,  1;  total  1,687. 

In  all  cases  the  samples  for  analysts  were  brought  to  the  laboratory  labeled  by 
number  only,  so  that  the  chemists  in  charge  of  the  work  could  not  possibly  have  any 
bias  in  regard  to  the  conduct  of  the  analytical  operations. 

From  the  1st  of  July,  when  the  active  work  for  the  board  of  awards  oommenoed, 
until  the  close  of  the  Exposition  six  ohemists  were  actively  employed. 

Exhibit  op  the  Division  of  Entomoix>gy. 

The  exhibit  of  the  Division  of  Entomology  was  designed  to  illustrate  the  woric 
done  in  the  investigation  of  the  history  of  injurious  insects,  in  devising  suitable 
remedies  to  prevent  their  injuries,  and  in  building  up  and  maintaining  a  large 
national  collection  of  American  species  and  also  of  exotic  insects  for  purposes  of 
comparison.    The  intimate  connection  of  the  Department  of  Insects  of  the  U.  S. 
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National  Mnsenra  with  the  Division  of  Entomology,  the  former  being  in  large  meas- 
ure the  custodian  of  the  insects  collected  bj  the  Department  of  Agriculture,  justi- 
fied the  Entomologist,  as  honorary  curator  of  the  said  Department  in  the  National 
Museum,  in  using  this  last  feature  as  a  part  of  the  exhibit  of  the  Department  of 
Agriculture,  and  to  avoid  duplication  he,  with  Prof.  Goode's  approval,  confined  the 
Museum  exhibit  to  the  exhibition  of  the  characteristics  of  families  of  American 
insects. 

The  display  of  the  Division  of  Entomology  may  be  paragraphed  as  follows : 

Of  insects  injurious  to  agriculture  some  602  special  exhibits  were  made,  each  of 
which  was  an  object  and  pictorial  epitome  of  the  life  history  of  a  single  import- 
ant injurious  species,  with  samples  of  the  injury  done  by  it,  its  enemies  and  para- 
sites, directions  for  remedies  and  preventives,  with  references  to  sources  of  fuller 
information,  these  last  being  principally  to  Government  and  State  reports,  to  which 
the  farmer  is  more  likely  to  have  access.  These  exhibits  were  grouped  accord- 
ing to  the  plants  and  animals  affected,  and  related  to  orchard,  field,  and  garden 
crops,  the  parasites  of  domestic  animals  and  household  pests,  together  with  a  col- 
lection of  cases  illustrating  injuries  by  insects  to  forest  trees.  Supplementing  both 
were  certain  prominent  and  interesting  displays  of  an  entirely  novel  character,  the 
leading  features  of  which  were  wax  models  of  the  host  plants  to  draw  attention 
to  and  illustrate  their  insect  enemies,  which  latter  were  displayed  either  as  enlarged 
models  or  in  the  natural  state  alongside.  While  a  considerable  number  of  plants 
were  thus  modeled,  the  three  most  important,  as  representing  characteristic  eco- 
nomic plMits,  were  cotton,  Indian  com,  and  hop. 

The  portion  of  the  exhibit  which  more  particularly  illustrated  the  National  Museum 
collection  consisted  of  a  number  of  cases  representing  the  systematic  and  biologic 
collections  in  different  orders,  not,  however,  as  complete  series,  but  as  samples  taken 
from  the  actual  collection  to  illustrate  the  methods  employed  in  the  arrangement 
of  systematic  and  biologic  series  and  to  give  visiting  entomologists  and  others  an 
insight  into  the  present  status  of  the  National  Collection.  With  this  section,  but  not 
belonging  to  it,  the  same  being  secured  and  prepared  at  the  expense  of  exposition 
funds,  were  included  a  showy  exhibit  of  insects,  chiefly  ft'om  South  America,  intended 
to  give  some  idea  of  the  nature  and  extent  of  the  insect  fauna  of  the  tropical  regions 
of  this  hemisphere;  ,also  a  special. exhibit  of  the  golden-rod  (Solidago)j  with  the 
insects  which  affect  or  frequent  it,  arranged  in  a  display  about  a  wax  model  of  the 
plant.  The  Solidago  was  selected  as  being  the  most  distinctive  and  widespread  of 
the  floral  forms  which  add  beauty  to  our  autumn  scenery,  and  a  plant  also  of  great 
entomological  interest  from  the  large  number  of  insects  which  either  breed  on  it 
or  are  attracted  to  its  bloom,  lliis,  with  the  foregoing  tropical  insect  display,  was 
designed  to  form  the  showy  portion  of  the  exhibit  and  to  appeal  to  the  love  of  the 
beautiful,  in  contrast  with  the  remainder  of  the  exhibit,  which  was  scientific  and 
educational  in  its  scope. 

A  display  of  silk  insects  was  made,  representing  the  more  important  native  and 
foreign  Lepidoptera  the  larvie  of  which  spin  silken  cocoons,  and  which  are  or  may 
be  of  commercial  value  as  sources  of  silk.  The  life  history  of  several  species  was 
illustrated,  and  in  some  instances  specimens  of  raw  silk  were  shown. 

What  may  be  called  a  professional  exhibit  was  a  collection  of  apparatus  used  by 
entomologists  in  the  collection  of  insects  and  in  their  mounting,  preservation,  and 
rearing.  Of  chief  interest  among  these  was  the  series  of  devices  and  methods  for 
rearing  insects,  comprising  a  large  variety  of  cages  and  breeding  jars  of  all  sorts, 
many  of  which  were  fitted  with  wax  models  of  plants  and  with  insects»  showing  the 
exact  methods  followed  in  this  line  of  the  work  of  the  division. 

The  principal  insecticide  preparations  which  have  proved  of  value  in  the  work  of 
tiie  Entomologist  in  the  prevention  or  destruction  of  ix^urious  insects  were  exhibited 
in  two  series,  the  first  including  important  substances  not  covered  by  patent,  some 
80  examples  being  shown,  of  which  about  a  dozen  fulfill  all  ordinary  requirements. 
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To  make  the  exhibit  more  complet<e  a  second  series  of  the  more  valuable  patented 
articles  was  showa^  the  latter  being  exhibited  without  comment,  for  the  reason  that 
all  practical  needs  are  met  by  the  substances  shown  in  the  first  series.  In  this  sec- 
tion also  were  exhibited  the  important  nozzles  for  the  application  of  liquid  insecti- 
cides and  a  few  of  the  leading  insecticide  machines,  with  special  prominence  given 
to  the  knapsack  sprayers. 

A  file  of  the  official  entomological  publications  issued  by  the  National  Govern- 
ment, comprising  both  the  work  of  the  Division  of  Entomology  and  of  the  U.  S. 
Entomological  Commission,  was  displayed,  with  sample  copies  also  arranged  for  con- 
venient reference.  An  exhibit  was  made  of  a  series  of  illustrations  of  North  Ameri- 
can insects,  representing  figures  appearing  in  the  reports  of  the  Entomologist  on  the 
insects  of  Missouri,  from  his  own  drawings  when  official  entomologist  of  that  State, 
and  also  illustrations  from  the  United  States  Government  reports,  mainly  of  the  U. 
S.  Department  of  Agriculture,  including  illustrations  of  insecticide  machinery.  A 
series  of  maps  and  charts  was  shown,  illustrating  the  range  of  important  injurious 
insects  on  this  continent,  and  a  number  of  large  solar  prints  illustrating  the  classi- 
fication and  development  of  insects  in  the  different  orders.  There  were  also  charts 
of  special  injurious  species,  with  views  representing  the  practical  application  of 
insecticides  and  of  insect  depredations ;  also  of  interiors  of  the  rooms  of  the  Division 
of  Entomology  of  the  Department  of  Agriculture,  the  Department  of  Insects  of  the 
National  Museum,  and  views  of  the  Insectary  of  the  Department. 

Assistants  of  the  division  were  detailed  from  time  to  time  during  the  summer  to 
take  charge  of  the  exhibit  and  expound  it  to  visitors,  and  a  special  catalogue  was 
prepared  to  supplement  the  exhibit  by  giving  such  information  as  could  not  be  given 
in  the  labels  or  indicated  by  the  objects  themselves.  This  catalogue  was  on  hand 
for  distribution  to  interested  parties  during  the  latter  half  of  the  Exposition. 

Exhibit  of  thk  Division  op  Ornithology  and  Mammalogy. 

The  exhibit- of  the  Division  of  Ornithology  and  Mammalogy  consisted  mainly  of 
graphic  illustrations  of  the  work  done  in  each  of  the  two  branches  of  research  con- 
ducted by  that  division,  namely,  the  geographic  distribution  of  mammals  and  birds 
and  the  economic  study  of  the  food  habits  of  the  various  species. 

Geographic  distribution  of  mammals  and  birds. 

Three  large  models  were  prepared  to  illustrate  the  distribution  of  animals  and 
plants  in  broad  belts  or  zones,  the  boundaries  of  which  are  fixed  primarily  by  tem- 
perature. The  most  important  of  these  was  a  mountain  slope  (20  feet  long  and  10 
feet  high),  on  which  mounted  specimens  of  characteristic  mammals  and  birds  were 
so  assembled  as  to  bring  before  the  eye  at  a  glance  the  successive  faunas  of  different 
elevations,  thus  showiug  all  the  life  zones  of  North  America  above  the  tropical.* 

This  was  supplemented  by  a  large  topographic  relief  model  of  the  area,covered  by 
the  Death  Valley  Expedition,  one  of  the  biological  surveys  conducted  by-the  division. 
This  area,  comprising  about  100,000  square  miles  in  California,  Nevada,  Utah,  and 
Arizona,  contains  the  highest  elevations  and  deepest  depressions  in  the  United  States, 
and  is  of  the  utmost  iutcrest  to  the  physiographer  and  biologist.  On  this  model, 
and  on  an  adjoining  relief  map  of  the  United  States,  the  various  life  zones  were 
shown  in  different  colors.  To  render  the  picture  more  vivid,  the  models  were  accom- 
panied by  -enlarged  photographs  of -desert  scenery,  with  characteristic  animals  and 
plants. 

The  work  on  geographic  distribution  was  still  further  illustrated  by  about  60 
maps  of  the  United  States,  colored  to  show  the  areas  inhabited  by  individual  species 

*  Of  this  mountain  slope  a  reviewer  has  said:  "  From  a  scienti^o  standpoint  it  is 
doubtless  the  best  single  exhibit  in  zoology  shown  at  the  fair.*' 
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and  genera  of  mammals,  birds,  reptiles,  and  plants.  These  maps  are  made  in  the 
following  manner:  A  red  spot  is  placed  on  the  map  wherever  the  species  is  actually 
known  to  occur.  (In  the  case  of  birds,  only  breeding  records  are  used.)  After  the 
range  of  the  species  has  been  pretty  well  outlined  by  compiling  the  published 
records,  the  uncertain  parts  of  its  boundary  are  visited  andf  corrected  by  actual 
field  work.  Then  the  area  covered  by  the  spots  is  washed  in  by  some  one  personally 
familiar  with  the  physiography  of  the  region.  By  combining  large  numbers  of  such 
maps  a  true  faunal  map  of  the  whole  country  is  obtained. 

Economic  relations  of  species. 

The  exhibit  of  the  economic  relations  of  species  consisted  of  a  number  of  separate 
groups  of  mammals  and  birds  known  to  be  beneficial  or  harmful  from  the  standpoint 
of  the  agriculturist,  each  handsomely  mounted  and  surrounded  by  appropriate  acces- 
sories in  the  way  of  euvironment  and  food  supply,  so  as  to  present  an  important 
chapter  in  the  life  history  of  the  animal.  For  instance,  there  were  5  groups  of 
ground  squirrels,  each  comprising  about  half  a  dozen  animals,  mounted  in  different 
positions  and  engaged  in  different  pursuits— some  in  the  act  of  ravaging  grain  fields, 
others  capturing  grasshoppers,  others  still  on  the  lookout  for  enemies  f^om  the 
mouths  of  their  burrows  or  from  their  retreats  among  rocks  or  logs. 

A  small  colony  of  prairie  dogs  in  one  of  their  villages  or  '*  dog  towns  "  showed  the 
animals  at  homo.  Some  were  digging  and  eating  the  roots  of  plants;  others  were 
scampering  about,  while  one  stood  as  sentinel  on  the  highest  mound — a  funnel-shaped 
elevated  rim  surrounding  the  mouth  of  the  burrow.  The  comer  of  an  adjacent  wheat 
field,  tangled  and  trampled,  indicated  their  destructivcness  in  cultivated  regions. 

A  group  of  pocket  gophers  was  so  arranged  as  to  enable  the  observer  to  see  the 
animals  at  work  in  their  subterranean  passages,  one  of  which  led  to  a  potato  hill 
where  a  gopher  was  engaged  in  gnawing  a  tuber;  another  gallery  contained  the  nest 
and  a  storehouse  of  food.  Several  of  the  little  mounds  of  earth  thrown  up  by  these 
animals  and  known  as  *^  gopher  hills''  were  shown  above  the  surface. 

A  prairie  wolf  or  coyote  struggling  to  overcome  a  sheep  which  he  had  by  the  throat 
was  one  of  the  most  striking  groups. 

A  number  of  skunks,  comprising  both  the  common  species  and  the  little  spotted 
skunk  of  the  South  and  West,  showed  the  animals  engaged  in  their  favorite  occupa- 
tion of  hunting  and  capturing  mice  and  insects. 

In  addition  to  those  already  named  there  were  groups  of  native  cats  (wild  cats, 
lynxes,  and  ocelots),  minks  and  weasels,  raccoous,  opossums,  rabbits  (both  jack  and 
cottontails),  and  meadow  mice  or  voles. 

Besides  the  mammals,  there  were  no  less  than  fifteen  groups  of  birds,  each  teaching 
an  important  lesson  in  the  economy  of  the  species.  One  showed  a  number  of  crows 
in  a  cornfield,  some  pulliug  the  newly  sprouted  com;  others  devouring  grubs.  Two 
cuckoos  feeding  upon  destructive  caterpillars  among  the  fresh  foliage  and  blossoms 
of  an  apple  tree  illustrated  the  value  of  this  bird,  which  not  on  1/ subsists  mainly  on 
insects,  but  is  particularly  fond  of  caterpillars  so  hairy  that  other  birds  will  not  eat 
them.  A  small  flock  of  cedar  birds  or  waxings,  feeding  on  innocent  looking  little 
leaf  beetles  on  the  drooping  branch  of  an  elm,  formed  a  very  attractive  group  and  at 
the  same  time  emphasized  the  usefulness  of  this  bird;  for  the  insect  in  question  is 
the  elm-leaf  beetle  which  in  some  cities  has  stripped  the  elm  completely,  audit  belongs 
to  a  family  of  insects  the  members  of  which  seem  to  be  distasteful  to  other  birds. 

One  of  the  most  instructive  groups  was  that  of  the  bobolink,  a  handsome  and  harm- 
less songbird  dearly  beloved  in  the  North ;  a  destructive  pest  warmly  hated  in  the 
South.  Both  chapters  in  its  life  history  were  shown  in  the  same  case:  At  one  end 
the  male  and  female  in  full  breeding  plumage  were  seen  near  their  nest,  partly  con- 
cealed in  the  tall  grass  and  flowers  of  a  Northern  meadow  ;  at  the  other  end  a  small 
flock  in  autumn  plumage  were  gorging  themselves  in  a  field  of  ripening  rice  on  a 
Soathem  plantation. 
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One  of  the  villainous  traits  of  the  English  sparrow  was  brought  out  by  a  group  of 
the  little  thieves  engaged  in  denuding  the  branches  of  a  peach  tree  of  its  beautiful 
blossoms — each  flower  an  embryo  ])each. 

The  accessories  of  all  these  groups — grass,  leaves,  flowers,  birds,  and  insects — 
were  reproduced  as  faithfully  and  artistically  as  possible,  for  the  purpose  of  arrest- 
ing attention  and  compelling  recognition  of  that  union  of  beauty  and  utility  so 
characteristic  of  bird  life,  but  so  commonly  overlooked. 

The  importance  of  bird  life  to  the  farmer  was  further  shown  by  collections  arranged 
in  table  cases  and  representing  the  food  of  various  species  of  birds,  each  item  of 
food  carefully  labeled.  Thus  one  collection  was  devoted  to  the  food  of  the  crow ; 
the  various  articles  going  to  make  up  his  diet  at  different  se<isons  of  the  year  being 
shown  by  actual  specimens  of  seeds,  fruits,  insects,  mice,  cray-fish,  and  other  ani- 
mals, the  samples  of  grain  and  insects  being  particularly  numerous. 

Groups  of  carefully  mounted  hawks  and  owls  in  the  act  of  killing  or  eating  some 
animal  habitually  preyed  upon,  gave  a  clue  to  the  gain  or  loss  which  each  is  likely  to 
bring  to  the  farmer.  This  was  supplemented  by  a  particularly  instructive  exhibit 
of  the  food  of  hawks,  comprising  a  series  of  stufled  skins  of  the  birds,  mice,  squir- 
rels, and  other  animals  that  have  been  actually  found  in  the  stomachs  of  the  various 
species.  A  novel  feature  of  the  exhibit  of  the  food  of  owls  consisted  in  numerous 
''pellets"  or  " castings " disgorged  by  birds  of  prey,  and  composed  of  the  bones, 
teeth,  scales,  shells,  hair,  and  other  indigestible  matter. 

"As  a  graphic  lesson  in  the  relations  of  birds  to  man,"  writes  a  reviewer  in  a  sci- 
entific magazine,  ''  the  exhibit  of  the  Division  of  Ornithology  and  Mammalogy  has 
probably  never  been  equaled.  Here  are  groups  which  tell  their  own  story  so  plainly 
that  the  most  casual  observer,  attracted  at  first  by  their  beauty,  can  not  leave  with- 
out at  least  some  knowledge  of  the  facts  they  are  designed  to  explain." — (Auk, 
October,  1893.) 

Exhibit  of  the  Division  of  Botany. 

This  exhibit  was  designed  to  illustrate  three  principal  lines  of  work  conducted  by 
the  Division  of  Botauy,  namely,  (1)  the  herbarium,  (2)  forage  experiments,  and  (3) 
native  medicinal  plants.  The  exhibit  was  planned  by  Dr.  George  Vasey,  but  his 
death  early  in  March,  1893,  necessitated  its  execution  by  others. 

The  herbarium. — This  consisted  of  a  case  occupying  a  wall  space  of  8  by  12  feet,  con- 
taining a  collection  of  5,000  specimens  of  plants,  each  mounted  upon  a  sheet  and  prop- 
erly labeled.  These  sheets  were  placed  in  folders  of  manila  cardboard  systematically 
arranged  upon  the  shelves.  The  list  of  contents  of  each  shelf,  stating  the  genera 
and  family  contained  therein,  which  were  in  plain  view  from  the  outside  through 
the  glass  doors  of  the  case,  facilitated  the  prompt  location  of  any  plant  which  it  was 
desired  to  consult.  The  National  Herbarium  at  the  U.  S.  Department  of  Agriculture 
in  Washington,  which  is'arranged  upon  the  same  plan,  illustrates  the  natural  vege- 
tation and  plant  resources  of  the  United  States,  and  is  used  as  a  reference  collection 
in  correspondence  *and  in  questions  brought  up  by  the  work  of  any  branch  of  the 
Department. 

Nathe  medicinal  plants. — The  collection  of  300  native  medicinal  plants  by  Parke, 
Davis  &  Company,  of  Detroit,  consisted  of  specimens  put  up  in  the  form  In  which 
they  are  commercially  known,  t.  c,  flowers,  leaves,  stem,  or  root,  and  arranged  on 
Bhelv«>8,  in  glass  jars  of  uniform  size.  Each  l>ore  a  label  stating  its  Latin,  popu- 
lar, and  pharmaceutical  names,  the  part  used,  and  its  properties.  Many  of  the  jars 
were  accompanied  by  a  mounted  and  framed  specimen  of  the  plant.  This  collection 
illustrates  the  great  importance  of  our  native  plants  in  the  drug  supply  of  the  ooon- 
try,  and  emphasizes  the  need  of  an  accurate  scientific  investigation  of  their  real  prop- 
erties. 

Forage  plants. — The  exhibit  of  forage  plants  was  made  up  of  bunches  or  small 
sheaves,  each  representing  a  diflerent  species,  grown  either  at  the  forage  exi>eriment 
station  conducted  by  the  Department  of  Agriculture,  at  Garden  City,  Kans.,  or  at 
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the  Missisaippi  StAte  Agricaltural  Experiment  Station,  where  work  of  a  similar  nature 
had  been  carried  on  under  the  direction  of  the  Department.  Among  the  plants 
exhibited  were  specimens  of  Hungarian  brome  (Bromus  inermis),  a  grass  which  has 
proved  far  superior  to  any  other  so  far  known  in  the  subarid  region ;  switch  grass 
{Panicum  virgaium)  and  Colorado  blue  stem  (Agropyrum  glaucum),  two  native  grasses 
of  the  Great  Plains,  which  have  proved  successful  under  cultivation  in  the  same 
region ;  and  several  grasses  and  clovers  which  have  been  introduced  into  the  Gulf 
States  with  most  gratifying  success. 

Exhibit  of  the  Division  of  Vkgetablb  Pathology. 

In  preparing  this  exhibit  the  object  kept  in  view  was  to  shoT  in  as  practical  a 
manner  as  ]>oB8ible  the  methods  of  work  of  the  division  and  the  relation  of  this  work 
to  the  agricultural  and  kindred  industries  of  the  country.  The  first  part  of  the 
exhibit  was  a  series  of  models,  paintings,  and  photographs  showing  the  general 
effects  of  a  number  of  important  diseases  upon  fruits,  grains,  and  other  useful  crops. 
It  was  intended  that  this  portion  o^the  work  should  appeal  directly  to  the  eye  of 
the  practical  man,  showing  him  at  a  glance,  for  example,  just  how  an  apple  appeared 
when  affected  by  the  scab  fungus  or  a  grape  leaf  looked  when  attacked  l>y  the  downy 
mildew.  To  increase  the  value  of  tliis  part  of  the  exhibit  there  was  added  from  time 
to  time,  as  the  season  advanced,  fresh  specimens  of  the  diseased  plants  themselves, 
collected  by  agents  of  the  division  in  various  parts  of  the  conutry. 

Following  the  models,  paintings,  etc.,  were  a  number  of  colored  charts  and  maps 
illustrating  the  distribution  of  vaxious  diseases  in  the  United  States. 

Then  came  carefully  prepared  drawings  showing,  on  agreatly  enlarged  scale,  the  par- 
asitic fungi  causing  the  diseases  illustrated  by  the  models,  paintings,  specimens,  etc. 
These  drawings  showed  the  manner  in  which  each  particular  fungus  attacked,  devel- 
oped upon>  and  finally  killed  or  injured  its  host  plant.  Thus  the  branching  threads 
of  a  fungus,  which  to  the  naked  eye  would  be  wholly  invisible,  were  shown,  grow- 
ing through  and  between  the  cells  of  a  plant,  breaking  down  the  tissues  and  pro- 
ducing the  external  effet'ts  illuartrated  by  the  models.  To  add  to  the  value  of  the 
exhibit  there  was  kept  constantly  on  hand  a  fnll  line  of  laboratory  apparatus  used 
in  the  study  of  plant  diseases.  A  trained  specialist  was  also  present  to  point  out  the 
methoils  of  work  and  the  bearing  of  this  work  on  practical  questions  of  interest  to 
farmers,  fruit-growers,  and  others. 

From  the  investigation  as  carried  on  in  the  laboratory,  the  observer  was  next 
directed  to  the  field  work,  where  the  methods  employed  in  fighting  the  various 
fungous  i>ests  were  shown.  First  a  full  collection  of  fungicides  or  remedies  for 
fungous  parasites  was  exhibited,  not  only  the  complete  fungicide  being  shown,  but 
the  various  ingredients  as  well.  Accompanying  this  exhibit  was  one  showing  the 
various  machines  designed  and  used  by  the  division  in  applying  the  fungicides. 
Finally  there  was  shown  a  series  of  large  photographs  illustrating  the  effects  of  the 
treatments  recommended  by  the  division.  These  were  from  actual  experiments  in 
orchards,  vineyards,  potato  fields,  etc.,  and  illustrated  the  marked  contrast  between 
treated  and  untreated  portions,  the  object  being  to  bring  out  as  clearly  as  possible 
the  practical  value  of  the  work. 

To  summarize  briefly  under  heads,  the  exhibit  in  the  main  was  as  follows:  (1) 
"Models,  paintings,  photographs,  and  living  plants,  illustrating  the  external  charac- 
teristics of  various  diseased  crops ;  (2)  colored  maps  and  charts  showing  the  dis- 
tribution of  the  more  important  diseases  in  the  United  States;  (3)  drawings  illus- 
trating the  life  history  of  the  fungi,  whose  external  characters  were  shown  by  the 
models,  etc;  (4)  laboratory  apparatus  and  methods  of  using  the  same  in  the  study  of 
the  fungi  (in  charge  of  assistant);  (5)  fungicides  or  remedies  for  plant  diseases;  (6) 
apparatus  for  applying  the  fungicides ;  (7)  photographs  showing  some  of  the  results 
of  the  work  of  the  division  in  preventing  the  diseases  of  plants. 
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Exhibit  of  the  Division  of  Pomology. 

Tlio  exhibit  of  this  division  contained  five  leading  features,  viz:  (1)  CoUection  of 
fruit  models ;  (2)  cultural  exhibit  of  strawberries;  (3)  collection  of  wild  and  culti- 
vated nats;  (4)  colored  illustrations  of  fruits ;  (5)  methods  of  recording  and  describing 
fruits. 

The  collection  of  fruit  models  cont>ained  nearly  1,000  specimens  of  about  625 
varieties  of  fruits  grown  in  the  United  States,  representing  40  native  and  introduced 
species  and  numerous  liybrids. 

These  models  are  facsimile  representations  in  wax  of  the  fruits  selected  for  model- 
ing, and  were  prepared  under  the  direction  of  the  Pomologist  by  G.  B.  Brackett,  of 
Iowa.  In  preparing  this  exhibit  the  points  aimed  at  were  to  present  in  such  form 
as  to  permit  of  convenient  comparison,  (1)  typical  specimens  of  the  leading  varieties 
of  our  more  important  fruits;  (2)  specimens  of  tho  leading  varieties  from  localities 
differing  in  latitude,  soil  and  climate,  showing  tho  variation  in  the  size,  form,  and 
color  of  the  same  variety  when  grown  under  varied  environment. 

Though  this  collection  did  not  contain  all  tl|^  varieties  known  to  American  fruit- 
growers, it  is  believed  that  it  included  tho  most  important  ones.  The  collection  was 
frequently  referred  to  by  the  judges  on  fruit«  in  the  department  of  horticulture,  in 
settling  disputed  questions  concerning  the  identity  and  nomenclature  of  varieties. 
It  is  probable  that  it  thus  exerted  a  beneficial  and  far<reaching  influence  upon  the 
nomenclature  of  American  fruits. 

The  cultural  exhibit  of  strawberries  consisted  of  representations  in  wax,  of  bear- 
ing plants  of  three  varieties  of  this  fruit.  They  were  arranged  in  a  case  under 
appropriate  labels  to  show  the  single-hill  and  matted-row  systems  of  culture  which 
prevail  in  different  parts  of  the  country,  and  which  are  practiced  to  secure  different 
desired  results  by  strawberry-growers. 

The  collection  of  wild  and  cultivated  nuts  grown  in  the  United  States  consisted 
of  more  than  300  packages.  These  represented  30  species,  native  and  introduced, 
including  many  named  and  cultivated  varieties  of  the  walnut,  chestnut,  hazel,  jieean, 
shellbark,  and  others.  The  specimens  were  so  displayed  as  to  shew,  in  many  in- 
stances, the  thickness  and  cracking  quality  of  the  shells,  as  well  as  the  general  size, 
form,  and  color  of  the  nut,  these  characteristics  being  regarded  as  of  much  impor- 
tance in  varieties  intended  for  commercial  cultivation. 

The  exhibit  of  colored  illustrations  of  fruit  consisted  of  water-color  paintings 
selected  from  the  collection  in  the  office  of  tho  Pomologist. 

They  covered  a  wide  range  of  species  and  varieties  and  were  intended  to  show 
the  usefulness  of  this  method  of  preserving  the  characteristics  peculiar  to  different 
fruits,  so  that  they  may  be  available  for  examination  and  reproduction  long  after  the 
originals  have  perished. 

To  illustrate  the  methods  followed  by  the  division  in  recording  and  describing 
the  fruits  received  for  identification,  a  sample  page  from  the  journal  of  specimens 
received  was  shown,  with  samples  of  the  descriptive  blanks  and  index  oards  relat- 
ing to  the  specimens  noted  on  the  same. 

Exhibit  of  the  Division  of  Forestry. 

The  exhibit  of  this  division  was  displayed  under  the  following  six  principal 
heads  or  classes:  (1)  Forest  botany;  (2)  forest  technology;  (3)  timber  physios;  (4) 
forest  culture;  (5)  forest  conservancy;  (6)  forest  literature. 

(1)  Forest  botany. 

Of  the  425  or  more  arborescent  species  indigenous  to  the  United  States — which 
may  be  reduced  to  330  by  exclusion  of  the  tropical  and  subtropical  accessions  found 
only  on  small  areas  on  the  Florida  coast  and  along  the  Mexican  border — 250  of  the 
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more  important  ones  vrere  displayed.  This  was  done  systematically  by  a  forest 
botanical  collection,  genera  or  families  being  grouped  together  on  separate  panels, 
the  center  of  which  contained  small  sections  of  wood  (8  inches  high  and  2  inches 
thick)  with  the  bark  attached,  partly  polished,  showing  the  appearance  and  char- 
acter of  the  wood,  and  bearing  a  label  giving  botanical  and  vernacular  names,  field 
of  botanical  distribution  on  a  small  map,  and  description  of  the  tree  and  its  uses. 

Surrounding  this  central  part,  the  botanical  characters  of  the  species  exhibited 
were  displayed  in  closed  glass  cases  (12  by  17  inches),  containing  dried  herbarium 
specimens  of  foliage,  flower,  and  fruit,  arranged  so  as  to  facilitate  a  comparative  study 
of  the  species.  As  a  further  aid  to  such  a  study,  328  colored  plates  of  North  Ameri- 
can forest  trees  were  exhibited  in  19  swinging  frames;  53  large  photographs  illus- 
trated the  typical  habit  of  growth  of  some  of  the  more  important  species,  and  11 
maps  showed  the  general  distribution  of  forests  in  the  United  States  and  of  some 
of  the  important  genera. 

To  indicate  the  study  of  physiological  problems  which  occupy  the  forester's 
attentioi\  a  few  specimens  of  peculiarities  and  teratological  phenomena  seen  in 
forest  growth  were  added,  such  as  cypress  knees  in  dissection,  natural  ingrafting  of 
branches,  cohesion  of  trunks,  conductivity  of  lignified  tissue  sufficient  to  support  a 
pine  several  years  after  complete  girdling,  etc. 

Finally,  as  a  basis  for  study  from  commercial  as  well  as  from  botanical  and 
forestry  points  of  view,  a  monographic  display  of  20  important  commercial 
timbers  was  made,  namely,  10  coniferous  and  10  deciduous  trees.  The  material 
for  each  was  placed  in  monster  frames  made  of  sections  of  the  mature  trunk  of  the 
respective  trees  themselves  with  the  bark  on.  The  interior,  divided  into  4  com- 
partments, the  glass  cover,  separated  by  mullions  cut  from  small  saplings,  displayed 
in  successive  order  a  lolio  map  showing  the  geographical  range  of  the  species;  a 
label  givivg  the  vernacular  and  botanical  nomenclature  with  full  synonymy  and 
economic  description  of  the  tree  and  its  wood ;  photomicrographie  illustrations  of 
its  wood  structure;  a  panel  of  botanical  specimens,  including  a  branch  with  f^uit 
or  flowers,  seed  and  seedlings;  a  panel  of  wood  sections,  transverse,  radial,  and 
tangential,  being  large  veneer  sections  backed  with  zinc;  cross  sections  of  one 
large  and  several  smaller  trunks  and  various  samples  of  commercial  rough  lumber; 
the  whole  forming  a  complete  life  history  of  each  tree. 

(S)  Forest  technology. 

Under  this  head  lack  of  space  prevented  more  than  mere  indications  of  some  minor 
nses;  most  prominent  and  attractive  among  which  was  the  exhibit  of  ornamental 
woods  in  the  shape  of  a  pagoda,  in  which  a  number  of  foreign  and  native  kinds  were 
artistically  combined  in  veneer,  paneling,  and  inlaid  work.  The  pagoda  rested  on 
12  veneered  columns,  each  carried  by  a  pedestal  of  4  smaller  columns.  The  center 
piece  of  the  plafond  and  4  lanterns,  made  of  veneer  sections  laid  out  in  French- 
window  fashion  and  illuminated  by  electric  lights,  served  to  bring  out  color  and 
texture  of  the  various  woods. 

Pressed  wood,  a  substitute  for  the  more  costly  ornamental  carving,  was  exhibited 
in  models  of  various  kinds  in  a  frame  (this  exhibit  and  the  pagoda  being  kindly 
loaned  by  the  Spurr  Veneer  Company,  of  Boston).  Samples  of  carriage  and  wagon 
builders'  rough  and  finished  material,  including  turned  and  bent  woods;  samples  of 
shaved  wood  plates;  nested  boxes  and  measures;  rough  and  manufactured  spool 
stock;  truss  blocks  and  wood  parts  of  trusses,  tanners',  carriers',  and  shoemakers' 
tool  handles  and  implements,  as  well  as  handles  of  other  kinds,  were  grouped  artis- 
tically, to  call  attention  to  the  variety  of  uses  and  adaptation  of  various  kinds  of 
woods,  all  of  the  materials  having  kindly  been  furnished  by  the  manufaotorers. 

Wood  type,  showing  the  adaptability  of  various  hard-grained  woods,  suoh  as 
beech,  maple,  dogwoods,  cherry,  etc. 
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The  QBe  of  wood  palp  was  shown  in  samples  of  heavy  paper  and  in  its  application 
to  the  maDnfactnre  of  indurated  fiber  ware  in  progression  f^om  the  raw  material 
(spruce  wood)  to  the  finished  article  (buckets,  etc.). 

The  use  of  wood  for  upholstering  and  packing  material  was  shown  by  samples  of 
commercial  excelsior. 

Two  of  the  more  important  by-products  of  the  longleaf  pine  were  specially  illus- 
trated. The  Acme  Manufacturing  Company,  of  Wilmington,  N.  C,  supplied  samples 
of  pine  wool  from  the  leaves  of  longleaf  pine  showing  the  gradual  change  f^om  the 
leaf  to  the  clean  fiber,  and  woven  articles,  bagging,  matting,  carpets,  and  rugs, 
superior  in  wearing  quality  and  not  affected  by  moisture  or  vermin.  The  extensive 
turpentine  industry,  furnishing  the  largest  amount  of  by-products  coming  firom  the 
forest  (some  $8,000,000  to  $10,000,000  annually),  was  completely  illustrated  by  25 
trunks,  bled  for  from  one  to  ^ve  years,  taken  from  an  Alabama  turpentine  orchard, 
with  tools  and  appliances  used  in  the  ordinary  wasteful  method  of  boxi  g,  and,  for 
comparison,  the  better  methods  used  in  France  were  elucidated  by  illustk  tions  and 
descriptions.  Living  seedlings,  saplings,  and  larger  trees  of  the  species  .'^'^<^ether 
with  photographs  of  the  orchard,  the  distillery,  etc.,  the  original  packages  of  resin 
and  turpentine,  and  a  stand  displaying  some  40  samples  of  various  grades  of  crude 
and  refined  products,  rosins,  turpentine,  pitch,  tar,  varnishes,  heavy  oils,  etc.,  com- 
pleted the  picture  of  one  of  our  most  interesting  forest  industries. 

(5)  Timber  physics. 

Under  the  caption  of  United  States  Government  timber  tests,  as  extensive  a  dis- 
play of  methods  adopted  by  the  Division  of  Forestry  in  developing  this  branch  of 
forestry  as  the  limited  space  permitted  was  made.  Six  large  drawings  showed  the 
ground  plan  of  the  timber-testing  laboratory  and  the  various  testing  machines  at 
the  Washii^gton  University,  St.  Louis,  Mo.,  where  the  mechanical  tests  are  carried 
on.  Series  of  test  pieces — 120  samples — which  had  been  subjected  to  various  strains 
(cross-breaking,  crushing  endwise  and  across  grain,  tension,  and  shearing),  includ- 
ing pines  and  oaks,  were  displayed  with  records  attached,  ranging  from  colamns 
and  beams  16  to  18  feet  in  length  to  the  small  shearing  compression  pieces  of  a  few 
inches  in  length. 

The  method  of  collecting  and  labeling  test  material  was  explained  by  cards  and 
record  sheets,  as  well  as  the  method  of  physical  examinations  of  the  test  material, 
which  are  designed  to  discover  the  structural  reason  or  verification  of  deficiencies  or 
excellenoies  in  quality.  Various  instruments,  including  a  xylometer  used  in  deter- 
mining specific  gravity  of  woods,  constructed  by  Mr.  F.  Roth,  one  of  the  division 
force,  and  excelling  in  simplicity,  rapidity,  and  accuracy  of  working,  were  exhibited ; 
also,  some  of  the  results  of  the  work.  The  most  interesting  of  these  was  a  compara- 
tive study  of  the  wood  of  longleaf  pine,  bled  and  unbled,  which  had  led  to  the 
important  discovery  that  bled  timber  is  in  no  way  deteriorated  by  the  process.  The 
original  material  that  had  served  for  the  determinations  and  record  of  chemical  and 
physical  analysis  was  shown. 

A  papier  mach^  model,  greatly  magnified,  of  th/3  structure  of  pine  wood,  together 
with  comparative  drawings  of  the  structures  of  various  species  of  the  same,  served 
to  indicate  the  work  in  the  direction  of  structural  analysis  of  the  material. 

(4)  Forest  culture. 

A  correctly  named  collection  of  seeds,  by  which  to  verify  and  control  those  pur- 
chased for  distribution,  was  displayed  on  an  octagonal  column  15  feet  high,  topped 
off  with  an  artistic  cone  of  pine  cones,  the  seeds  of  190  species  of  economically  impor- 
tant forest  trees  being  placed  under  glass  covers,  while  the  terraced  base  arranged  for 
living  plants  displayed  150  coniferous  trees  ranging  from  the  germinating  seedling 
to  the  5-year-old  plantlet. 
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To  indicate  forest  cnltnre  in  the  field,  the  model  of  a  tree-planting  machine  in 
working  order,  capahle  of  plowing  farrows  and  completely  planting  20,000  2-year- 
old  seedlings  in  a  day,  most  oseful  for  the  reforestation  of  plains  and  prairies,  was 
shown. 

The  forestry  school  of  Zurich,  Switzerland,  had  kindly  famished  laaterial  to 
illustrate  the  methods  employed  in  ascertaining  the  effect  of  varying  degrees  of  thin- 
ning upon  the  remaining  growth,  and  other  questions  of  forest  management.  Lack 
of  space  permitted  the  installation  of  only  a  part  of  this  interesting  exhibit,  show- 
ing the  careful  and  systematic  plans  and  bookkeeping.  Some  photographs  from  the 
Sihlwald,  near  Zurich,  showed  the  result  of  careful  forest  management,  while  pub- 
lications from  the  forestry  school  and  forest  departments  testified  to  the  activity  in 
forestry  matters  displayed  by  our  sister  Republic. 

(5)  Forest  conservancy. 

To  furnish  a  proper  conception  of  the  long  time  it  takes  to  produce  timber  of 
dimensions  such  as  we  are  now  cutting,  a  section  of  white  oak  6  feet  in  diameter  was 
exhibited,  which  showed  by  the  record  of  its  annual  rings  that  it  was  a  seedling 
when  Columbus  discovered  America.  A  semicircular  chart  placed  on  the  face  of 
the  section  was  laid  off  in  decadal  lines  corresponding  in  contour  and  position  to 
the  rings  of  growth  produced  during  each  period,  and  coincident  with  these  lines 
were  noted  important  civil,  political,  and  other  historical  eveuts  as  they  had 
occurred  during  the  life  of  the  tree,  thus  graphically  bringing  before  the  beholder 
the  long  period  of  life  required  for  useful  forest  growth.  For  the  sake  of  compari- 
son the  reverse  side  of  this  section  displayed  cross-sections  of  smaller  trees,  illus- 
trating the  comparative  diameter  accretion  in  various  species  grown  under  various 
conditions  of  soil  and  climate. 

A  display  of  metal  railway  ties  and  wood-saving  devices  in  railway  construction 
embodied  some  of  the  information  laid  down  in  Bulletin  No.  4  of  the  division.  Besides 
some  25  different  types  of  metal  ties,  full  sized  or  in  models,  used  on  some  30,000 
miles  of  railroad  in  various  parts  of  the  world  or  as  yet  awaiting  trial,  there  were 
shown  wooden  ties  impregnated  by  various  preservatives,  and,  for  comparison,  such 
as  had  not  been  impregnated  and  used  for  stated  times;  also  spikes,  bolts,  and 
screws  of  various  construction,  made  to  obviate  ii^ury  to  the  wood  fiber  in  fastening 
the  rails,  tie  plates  to  serve  the  same  purpose,  superior  splice  bars,  and  braces  to 
obviate  the  shock  at  the  joints. 

A  series  of  drawings,  by  Mr.  £.  E.  Russell  Tratman,  gave  details  as  to  the  most 
important  metal  ties. 

The  effect  of  forest  destruction  upon  soil  conditions  and  waterflow,  and  the  expen- 
sive and  laborious  works  necessary  to  repair  the  damage  when  the  forest  cover  has 
been  removed,  a  lesson  to  our  people  on  forest  conservancy,  was  shown  in  a  series  of 
photogravures  from  the  Swiss  mountain  districts,  accompanied  by  descriptive  text. 

The  attempt  at  a  more  conservative  forest  policy  by  the  United  States  Govern- 
ment with  reference  to  the  public  timber  domain  found  expression  in  a  large  wall 
map,  showing  the  location  of  the  newly  made  forest  reservations  (sixteen  in  num- 
ber), comprising  some  18,000,000  acres;  the  map  in  addition  showed  the  relative 
density  of  forest  growth  in  the  various  States. 

A  large  artistic  water-color  emblem  of  the  American  Forestry  Association,  founded 
in  1882  for  the  purpose  of  advocating  a  rational  forest  policy,  and  a  collection  of  arbor- 
day  proclamations,  issued  by  various  governors  of  States,  with  programmes  of  arbor- 
day  festivities  and  other  arbor-day  literature,  illustrated  some  of  the  agencies  by 
which  the  attention  of  our  people  has  been  directed  to  the  subject  of  forestry. 

{6)  Forestry  literature, 

A  forestry  library  aggregating  in  round  numbers  100  volumes,  among  which  the 
publications  of  the  Division  of  Forestry  form  no  inconsiderable  part,  formed*  an 
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instructive  exhibit  of  tbe  progress  made  in  this  direction  in  the  last  fifteen  years. 
A  catalogue  of  the  library  of  the  division,  comprising  nil  the  best  works  in  the 
English,  French,  and  German  languages,  together  with  an  index  to  the  joumalistio 
literature  having  a  bearing  on  the  subject,  made  in  the  Division  of  Forestry,  was  also 
displayed,  furnishing  the  forestry  student  ready  means  of  becoming  acquainted 
with  the  subject  and  its  literature. 

The  Cooperative  Exhibit  of  the  Office  of  Experiment  Stations  iJtn>  of 
Agricultural  Colleges  and  Experiment  Stations. 

The  cooperative  exhibit  of  agricultural  colleges  and  experiment  stations  was 
designed  to  be  a  popular  representation  of  methods  and  results  of  agricultural  edu- 
cation and  investigation  in  the  United  States.  It  was  prepared,  installed,  cared  for, 
and  explained  under  direction  of  this  Department,  acting  in  cooperation  with  com- 
mittees of  the  Association  of  American  Agricultural  Colleges  and  Experiment  Sta- 
tions. Congress,  by  specific  act,  required  the  Board  of  Management  to  include  in  its 
exhibits  an  exhibit  of  the  agricultural  colleges,  and  set  apart  $8,000  of  our  funds  for 
that  purpose.  By  the  courtesy  of  the  Board  of  Management  of  the  Exposition  the 
exhibit  was  installed  in  the  southwest  Corner  of  the  Agricultural  building,  and 
occupied  about  8,500  square  feet  of  floor  space.  It  was  divided  into  three  main 
divisions,  (1)  the  exhibit  of  the  Office  of  Experiment  Stations  and  college  and 
station  laboratories,  prepared  under  direction  of  the  Office  of  Experiment  Stations; 
(2)  the  collective  exhibit  of  difi^erent  branches  of  experiment  station  work,  pre- 
pared under  direction  of  a  committee  of  the  Association  of  Colleges  and  Stations — 
Dr.  H.  P.  Armsby  was  chairman;  (3)  the  collective  exhibit  of  diiferent  departments 
of  agricultural  colleges,  prepared  under  direction  of  the  executive  committee  of  the 
Association — Maj.  H.  E.  Alvord  was  chairman. 

The  collective  exhibits  of  the  colleges  and  stations  were  divided  into  a  number  of 
alcoves,  each  illustrating  a  special  line  of  work,  and  the  exhibit  in  each  alcove  was 
collected  by  a  college  or  station  officer  selected  by  the  committees.  While  the  indi- 
vidual exhibits  were  intended  to  represent  difl'erent  features  of  college  and  station 
work  rather  than  diflVjrent  institutions  us  a  whole,  credit  was  given  as  far  as  practi- 
cable to  the  institutions  or  individuals  furnishing  these  exhibits. 

Tbe  exhibit  was  not  intended  to  show  the  work  of  different  institutions  or  to  illus- 
trate the  things  which  would  be  of  especial  interest  to  the  professional  educator  or 
scientific  investigator,  but  to  show  to  the  average  visitor  at  the  Exposition  the  ordi- 
nary methods  and  some  of  the  more  striking  results  of  college  and  station  work. 
The  institutions  for  agricultural  education,  and  especially  those  for  experimental 
research,  having  been  so  recently  established  in  mostof  the  States  that  the  great  major- 
ity of  our  people  have  not  had  an  opportunity  to  personally  inspect  their  operations, 
it  seemed  advisable  that  the  collective  exhibit  of  these  institutions  at  Chicago 
should  be  made  a  means  for  popular  instruction  in  this  line. 

That  portion  of  the  cooperative  exhibit  prepared  under  direction  of  the  Office  of 
Experiment  Stations  consisted  of  (1)  an  exhibit  of  the  work  of  the  office  and  (2) 
college  and  station  laboratories  in  operation. 

Exhibit  of  the  work  of  the  Office  of  Experiment  StatUmt, 

In  this  exhibit  an  attempt  was  made  to  show  the  methods  of  preparation  of  the 
principal  publications  of  the  office— the  Experiment  Station  Record  and  the  Card 
Index  of  Station  Literature.  For  this  purpose  the  exhibit  included  the  station  pub- 
lications abstracted  in  a  single  number  of  the  Record,  the  copy  aA  prepared  for  the 
printer,  proof  sheets  in  galleys  and  pages,  and  finally  the  completed  pamphlet.  In 
a  similar  way  tbe  different  stages  of  editing,  printing,  packing,  and  mailing  the  card 
index  were  shown.  Appropriate  labels  explained  the  more  important  steps  in  the 
different  processes.    The  title-pages  of  the  different  publications  issued  by  the  office 
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-were  displayed  in  frames.  The  mailing  list  and  the  completed  card  index  were 
ahown  in  small  cabinet  cases.  The  library  work  of  the  office  was  illnstrated  by 
bound  Yolo^es  of  the  publications  of  the  experiment  stations  and  this  Department, 
and  of  the  Rothamsted  Experimental  Station  in  England,  and  by  other  publications 
giving  results  of  investigations  in  agricultural  science.  Maps  were  used  to  show 
the  location  of  the  agricultural  colleges  and  experiment  stations.  Photographs  of 
the  past  and  present  directors  of  the  experiment  stations  were  arranged  on  the  wall 
space,  and  the  buildings,  laboratories,  class  rooms,  etc.,  of  the  different  institutions 
were  illustrated  by  photographs  in  wing  frames.  There  was  also  a  bust  of  Hon. 
Justin  S.  Morrill,  of  Vermont,  author  of  the  two  acts  of  Congress  granting  financial 
aid  to  the  colleges  of  agriculture  and  mechanic  arts,  and  a  life-size  portrait  of  Hon. 
William  H.  Hatch,  of  Missouri,  author  of  the  act  of  Congress  establishing;  agricul- 
tural experiment  stations  in  all  the  States  and  Territories. 

Laboratories  in  operation. 

This  part  of  the  exhibit  consisted  of  four  working  laboratories,  (1)  a  college  chem- 
ical laboratory,  (2)  station  chemical  laboratory,  (3)  botanical  laboratory,  and  (4) 
zoological  laboratory.  The  purpose  was  to  show  in  these  laboratories  such  opera- 
tions as  are  commonly  carried  on  in  experiment  station  work  or  for  the  instruction 
of  college  students.  Comparatively  simple  processes  which  could  be  readily  explained 
to  the  visitor  were  selected,  and  these  were  repeated  from  day  to  day.  The  labora- 
tories were  in  charge  of  experts  detailed  from  different  colleges  and  experiment  sta- 
tions. 

The  college  chemical  laboratory. — This  laboratory  was  equipped  with  demonstrator's 
desk,  with  gas,  water,  filter  pumps,  waste,  and  flue,  student  desk,  and  such  appara- 
tus and  chemicals  as  are  ordinarily  used  in  the  college  laboratory.  Particular  pieces 
of  apparatus  were  a  water  bath,  drying  oven,  balances,  large  sulphuretted-hydrogen 
apparatus,  spectroscope,  and  a  combustion  furnace  used  in  making  determinations 
of  carbon,  hydrogen,  and  nitrogen.  A  striking  feature  of  this  exhibit  was  a  large 
glass  still  for  the  distillation  of  water. 

The  station  chemical  laboratory, — This  was  fitted  up  with  such  appliances  as  are 
used  at  experiment  stations  in  making  chemical  analyses.  One  of  the  special  feat- 
ures of  this  exhibit  was  the  Babcock  machine  for  determining  the  fat  in  milk.  The 
gravimetric  method  of  determining  fats  was  also  illustrated.  The  Kjeldahl  method 
for  determining  nitrogen  was  demonstrated  and  analyses  were  made  from  time  to 
time.  Among  the  special  pieces  of  apparatus  were  an  improved  balance,  specific 
gravity  balance,  an  oil  bath  used  for  heating  substances  to  a  higher  temperature 
than  could  be  secured  in  a  water  bath,  drying  oven  for  expelling  the  water  from 
substances,  various  forms  of  fat  extractors,  apparatus  for  milk  analysis,  apparatus 
for  the  analysis  of  water  for  sanitary  purposes,  apparatus  for  artificial  digestion, 
apparatus  for  sugar  analysis  (including  spectroscope),  a  mercury  pump  for  creating 
a  vacuum,  set  of  hydrometers,  burettes,  and  a  platinum  distilling  apparatus. 

The  botanical  laboratory. — This  laboratory  contained  materials  and  appliances  illus- 
trating different  lines  of  experimental  work  in  botany.  For  systematic  botany  there 
were  tools  and  boxes  for  collecting  plants,  microscopes  and  other  appliances  used 
in  the  identification  of  species,  and  a  select  herbarium  showing  the  way  in  which 
specimens  of  plants  are  preserved  and  mounted.  Photography  as  applied  to  botani- 
cal work  was  illustrated  by  means  of  a  dark  room,  cameras,  and  other  photographic 
apparatus,  one  special  piece  being  a  camera  stand  devised  by  Prof.  Lamson-Scribner, 
of  the  Tennessee  station.  To  illustrate  histological  methods  and  work,  a  number  of 
compound  microscopes  and  their  accessories,  microtomes,  reagents,  mounting  mate- 
rials, etc.,  were  provided.  Physiological  botany  was  illustrated  by  a  case  of  fine 
pieces  of  apparatus  from  the  laboratory  of  Prof.  J.  C.  Arthur,  of  Purdue  University. 
Among  the  pieces  of  apparatus  shown  in  this  case  were  auxanometers,  potetometers, 
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Tesplration  apparatuB,  assimilation  eudiometers,  root-pressure  apparatus,  root  cage, 
thermometers  for  taking  temperature  of  Oeshy  organs,  clinostats,  and  a  centrifugal 
apparatus  for  reyolying  germiuating  seeds.  The  processes  involved  in  seed  testing 
were  illustrated  with  different  kinds  of  germinating  apparatus,  in  which  fr«u  time 
to  time  seeds  of  various  kinds  were  germinated.  Experimental  sand  and  water  cul- 
tures were  shown.  There  was  also  a  model  of  the  experimental  plau|  house  at  the 
Massachusetts  State  Station. 

Zoological  laboratory, — Tliis  included  speeial  exhibits  in  three  lines — entomology, 
bacteria  in  the  dairy,  and  oyster  culture. 

The  entomological  exhibit  included  a  complete  outfit  for  a  station  laboratory 
devoted  to  the  study  of  insects.  Besides  this  apparatus,  some  of  the  results  of  sta- 
tion woi'k  in  entomology  were  exhibited.  The  purpose  was  to  show  (1)  the  means 
used  for  collecting  and  preserving  insects — nets  for  collecting,  bottles  for  killing, 
pins  for  mounting,  blocks  for  8x>rcading,  and  boxes  for  displaying  or  preserving 
insects;  (2)  means  for  studying  insects— dissecting  tools,  lenses,  microscopes, 
reagents,  staining  fluids,  and  preservatives;  (8)  methods  of  breeding  issects  in 
boxes,  bottles,  or  cages,  with  illustrations  of  the  way  in  which  records  of  observa- 
tions are  kept;  (4)  the  use  of  photography  in  illustrating  insect  injuries  and  pecn- 
liarities  of  structure;  (5)  the  arrangement  of  cases  for  museum  purposes  s«  as  to 
show  the  insects  in  their  different  stages,  the  injuries  whieh  they  cause,  and  the 
means  for  their  repression.  This  exhibit  was  collected  by  Prof.  J.  B.  Smith,  of  the 
New  Jersey  Station. 

In  the  bacteriological  exhibit  an  effort  was  made  to  show  the  methods  of  bacteri- 
ological work,  and  how  milk,  butter,  and  cheese  are  affected  by  the  presence  or 
absence  of  different  kinds  of  bacteria.  The  laboratory  was  equipped  with  the 
ordinary  apparatus  for  investigations  on  nonpathogenic  germs,  including  a  dust- 
proof  culture  room,  culture  ovens,  vats  for  cream-ripening,  sterilizing  apparatus  of 
various  kinds,  microscopes,  etc.  During  the  Fair  experiments  were  conducted  in 
making  culture  fluids,  separating  and  purifying  species,  prei>aring  pure  cultures, 
etc.  t-ultnres  of  the  different  species  of  bacteria  found  in  milk  and  its  products 
were  exhibited.  With  the  aid  of  a  small  churn  butter  was  made  from  time  to  time 
into  which  were  introduced  various  kinds  of  bacteria,  some  of  which  had  a  favor- 
able effect  on  the  flavor  of  the  butter,  while  others  rcndeied  it  unpalatable.  This 
exhibit  was  prepared  by  Prof.  H.  W.  Conn,  of  Wesley  an  University,  as  a  part  of  his 
work  for  the  Connecticut  Storrs  Station. 

The  oyster-culture  exhibit,  prepared  by  Prof.  Julius  Nelson,  of  the  New  Jersey 
Station,  illustrated  different  methods  for  the  propagation  of  oysters. 

Collective  College  and  Station  Exkibite, 

The  collective  experiment  station  exhibit  included  nine  alcoves.  The  material 
for  each  alcove  was  collected  by  some  station  officer.  The  alcoves  and  their  respec- 
tive chiefs  were  as  follows:  Animal  nutrition,  W.  H.  Jordan,  of  Maine;  dairying, 
H.  H.  Wing,  of  New  York;  feeding  stuffs,  W^.  A.  Henry,  of  Wisconsin;  soils,  E.  W. 
Hilgardy  of  California;  fertilizers,  M.  A.  Scovell,  of  Kentucky;  crops,  C.  8.  Plumb, 
of  Indiana;  horticulture,  E.  A.  Popenoe,  of  Kansas;  botany,  S.  M.  Tracy,  of  Missis- 
sippi; and  entomology,  H.  Osborn,  of  Iowa. 

The  alcove  for  animal  nutrition  contained  graphic  illustrations  of  the  composi- 
tion of  rations,  the  effect  of  food  on  the  production  of  fat  and  lean  meat,  the  digestive 
tracts  of  a  number  of  domestic  animals,  aisd  an  oyster  exhibit. 

The  dairy  alcove  contained  apparatus  for  the  various  rapid  methods  for  the  esti- 
mation of  fat  in  milk,  devised  by  station  workers,  and  a  series  of  bottles  graphically 
illustrating  the  composition  of  milk,  the  efficiency  of  methods  of  creaming,  and  the 
effect  of  food  on  milk  production. 

A  large  number  of  the  more  common  commercial  feeding  stuffs,  a  collection  of 
grasses  and  forage  plants,  graphic  illustrations  of  the  amount  of  food  nutrients 
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and  water  in  a  given  amount  and  number  of  feeding  stuffs,  and  a  round  silo  for 
preserving  green  crops,  were  shovm  in  the  feeding-stuffs  alcove. 

The  soil  alcove  contained  an  exhibit  of  soils  from  nearly  every  State  in  the  Union. 
Here  also  were  exhibits  showing  the  root-  development  of  corn,  oats,  clover,  etc., 
and  the  amount  of  water  taken  up  by  various  crops  during  their  grewth. 

In  the  fertilizer  alcove  were  shown  collections  of  various  kinds  of  fertilizing 
materials  and  the  effects  of  different  fertilizers  on  com,  cotton,  wheat,  etc. 

The  crop  alcove  contained  a  large  collection  of  field  crops,  an  exhibit  showing  the 
effect  of  culture  on  cotton  fiber,  and  another  showing  the  effect  of  climate  on  a 
number  of  varieties  of  com. 

In  the  horticultural  alcove  were  a  large  exhibit  showing  the  effect  of  cross  fertili- 
zation of  peas,  a  collection  of  citrus  fruits,  photographs  showing  the  construction 
of  greenhouses,  etc. 

The  botanical  alcove  showed  common  weeds  and  a  large  number  of  plant  diseases 
and  their  distribution. 

Collections  of  economio  entomological  specimens,  insecticides,  spraying  appa- 
ratus, etc.,  were  shown  in  the  entomological  alcove. 

The  collective  college  exhibit  illustrated  methods  of  teaching  agriculture  and 
mechanic  arts  at  the  land-grant  colleges  throughout  the  country,  and  contained 
illustrations  of  student  work.  This  exhibit  included  an  alcove  of  domestic  economy, 
provided  for  by  Mrs.  N.  S.  Kedzie,  of  Kansas,  and  a  veterinary  alcove,  the  material 
for  which  was  collected  by  Dr.  E.  A.  A.  Grange,  of  Michigan. 

A  detailed  report  of  the  college  and  station  exhibits  will  be  made  in  the  report  of 
the  Board  of  Management  to  the  President. 

This  cooperative  exhibit  in  its  entirety  was  a  model  in  its  scope,  completeness,  and 
perfection.    It  was  in. its  way  a  gem — multum  inparvo. 

Exhibit  op  the  Division  of  Micaoscopt. 

The  exhibit  of  this  division  consist'Od  of  three  sections. 

Seotum  1 — InstmmenU, 

The  first  included  instruments  of  precision  used  in  microscopical  investigations. 
In  this  group  the  following  were  the  most  noticeable : 

(1)  A  finely  made  instrument  designed  principally  for  testing  the  value  of  farmers' 
binding  twine.  This  instrument  not  only  shows  how  much  strain  the  twine  will 
bear  in  pounds  weight,  but  also  the  amount  of  its  stretch  before  breakage,  in  inches 
and  fractions  of  an  inch. 

(2)  An  instrument  of  a  similar  character,  which  shows  the  relative  tensile  strength 
and  stretch  of  individual  fibers  in  the  examination  of  cotton,  wool,  hair,  ramie, 
flax,  etc. 

(3)  An  instrument  of  great  value  used  in  determining  the  respective  diameters  of 
fibers.  With  this  instrument  the  one-fifky-thousandth  of  an  inch  may  be  measured 
with  greater  accuracy  and  in  less  time  than  a  merchant  could  measure  a  yard  of 
cloth.  In  the  construction  of  this  instrument  a  single  thread  of  a  spider's  web 
plays  an  important  part. 

(4)  An  instrument  known  as  the  "  Oleomargariscope,"  which  is  used  in  differen- 
tiating oleomargarine  frt>m  butter. 

(5)  A  recently  improved  spectroscope,  a  form  of  microscope  sometimes  employed 
to  determine  the  character  of  blood,  whether  venous  or  arterial ;  also  valuable  in 
the  differentiation  of  metals  in  a  state  of  combustion. 

(6)  A  new  and  improved  freezing  microtome,  by  means  of  which,  with  a  freezing 
mixture  of  salt  and  water,  animal  or  vegetable  tissue  may  be  cut  into  sections  so 
thin  as  to  become  transparent  and  thus  adapted  for  examination  under  high  powers 
of  the  miorosoope. 
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Section  2. — Cryeiallizalion  of  animal  and  vegetable  fats. 

The  second  section  of  the  exhibit  consisted  of  a  series  of  enlarged  microphoto- 

graphs,  showing  the  crystallizations  of  different  vegetable  and  animal  fats,  as 

viewed  under  the  microscope,  with  polarized  light  and  selenite.     These  diverse 

forms  of  the  fat  when  crystallized  mider  certain  conditions  enable  the  detection  of 

the  fraudulent  compounds  offered  for  sale  under  the  name  of  butter  and  also  of 

lard. 

Section  S, — The  economie  value  of  muahrootM, 

The  third  section  of  the  exhibit  was  designed  to  show  the  economic  value  of  mush- 
rooms as  an  esculent.  The  edible  and  poisonous  mushrooms  of  the  United  States 
were  represented  by  means  of  models  and,  where  practicable,  by  the  natural  speci- 
mens, the  edible  species  largely  predominating.  A  considerable  portion,  and  by  far 
the  largest,  of  the  space  allotted  to  the  division  was  occupied  by  this  neglected 
branch  of  food  products.  Such  field  collections  were  made  in  advance  as  were  prac- 
ticable to  supply  models.  The  collections  made  in  the  summer  and  autumn  of  1891 
were  chiefly  by  the  chief  of  the  division  and  assistants,  in  Maryland  and  Virginia, 
within  a  radius  of  30  miles  of  the  District  of  Columbia.  The  agricultural  experiment 
stations  assisted  in  collecting  specimens,  as  also  some  private  individuals,  but^the 
complaint  was  general  that  the  season  of  1892  was  unfavorable  to  mushrooms  and 
hence  for  collecting.  Notwithstanding  this  and  other  difficulties,  types  of  most  of 
the  prominent  genera  and  species  of  the  edible  and  poisonous  mushrooms  were 
secured  and  molded  directly  from  the  fresh  specimens.  As  each  mold  was  made 
notes  were  taken  of  color,  manner  of  growth  of  each,  as  whether  osBspitose  or  soli- 
tary, and  other  data  necessary  fdr  identification ;  sketches  in  water-colors  were  also 
made  when  convenient.  The  models  were  made  of  a  new,  light,  flexible  material, 
which  admirably  serves  the  purpose,  preserving  the  external  physical  characteristics 
of  the  specimen ;  thus  formed  and  colored  to  nature,  the  models  serve  as  good  stand- 
ards for  comparison. 

This  section  of  the  exhibit  represented  a  forest  scene.  The  various  forms  of  edible 
mushrooms  commonly  found  on  forest  trees,  together  with  many  varieties  of  the  cori- 
aceous or  woody  and  parasitic  kinds,  were  shown  as  if  growing  on  tree  stumps,  faith- 
ful imitations  of  those  of  the  forest.  In  the  foreground  appeared  mushrooms  as  if 
growing  in  their  native  earth  or  embedded  in  moss.  These  included  not  only  the 
edible  and  poisonous  kinds,  but  also  others  which,  although  possessing  no  special 
value  as  food  products,  cannot  be  classed  as  deleterious.  The  exhibit  of  the  coria- 
ceous fungi  consisted  of  the  plants  themselves,  as  collected  in  the  forest.  In  selecting 
specimens  for  the  exhibit  it  was  made  a  point  to  choose  not  only  those  most  useful 
for  food,  but  also  the  most  pernicious  kinds,  particularly  those  liable  to  be  con- 
founded with  the  edible  varieties  by  an  unpracticed  eye.  The  common  meadow 
and  the  larger  horse  mushroom  were  well  jepresented.  All  stages  of  growth  were 
illustrated  in  the  groups,  each  group  showing  the  various  forms  and  colors  of  a  spe- 
cies from  youth  to  maturity — from  the  embryo  to  old  age.  The  microscope  is  indispen- 
sable in  all  researches  pertaining  to  fungology  and  in  investigations  of  the  edible 
and  poisonous  mushrooms.  The  very  minute  microscopic  bodies  called  spores,  to  the 
dissemination  of  which  those  plants  owe  their  reproduction,  and  according  to  the 
colors  and  forms  of  which  the  numerous  subdivisions  of  this  branch  of  botany  are 
classified  and  named  and  become  familiar  under  their  common  synonyms,  can  only 
be  seen  with  the  aid  of  the  microscope  with  powers  varying,  as  the  case  may  be,  from 
300  to  500  diameters. 

The  exhibit  included  altogether  about  1,000  models. 

Exhibit  of  the  Office  of  Fiber  Invbstioatioits. 

In  the  exhibit  of  the  Office  of  Fiber  Investigations  were  shown  630  Bpecimeni  of 
fibers  and  their  partial  manufactures,  scientifically  arranged.    The  object  sought  was 
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to  present  in  one  collection,  in  the  different  stages  of  preparation,  all  the  fibrous 
plants  growing,  or  that  may  be  cultivated  in  the  United  States,  as  well  as  the  fibers 
imported  into  this  country  for  actual  manufacture.  These  were  shown  in  series  from 
the  straw,  stalk,  leaf,  or  other  crude  form,  through  the  most  common  stages'of  prep- 
aration, to  some  simple  form  of  manufacture.  This  scheme  was  carried  out  very 
completely. 

The  individual  specimens  were  exhibited  in  their  full  length,  in  quantity,  in  boxes 
5  feet  long  (or  divisions  of  this  length)  6  to  18  inches  wide,  of  varying  depths,  the 
fibers  relieved  by  pale  blue  background,  and  each  specimen  marked  with  a  printed 
label  giving  all  necessary  data  concerning  it.  The  boxes  were  finally  grouped  in 
upright  cases,  10  to  15  feet  long,  and  8  foet  high,  und^r  plate  glass,  admitting  of  the 
greatest  convenience  of  examination  short  of  actual  handling. 

The  flax  collection  filled  three  cases.  Samples  of  straw,  representing  the  Depart- 
ment's flax  experiments  of  1891  and  1892,  were  shown  from  nearly  every  flax-growing 
State  in  the  Union,  and  these  specimens  were  followed  by  samples  of  the  fiber  of  Amer- 
ican growth  and  preparation.  American  linen  manufacture  was  represented  by 
some  beautiful  examples  especially  manufactured  for  the  Department  by  the  Stevens 
Linen  Mills,  of  Webster,  Mass.,  and  the  Sioux  Falls  Mills,  South  Dakota.  A  panel 
5  feet  square  illustrated  the  ''  homespun "  linen  manufacture  of  our  grandfathers' 
days.  Then  followed  the  imported  flaxes,  which  are  nsed  in  American  manufacture, 
and  a  few  leading  manufactures.  This  idea  of  the  scheme  of  exhibition  was  followed 
in  illustrating  each  indnstry.  Other  fibers  and  their  partial  manufactures  exhibited 
were  as  follows : 

Hemp  shown  from  the  stalk  to  cordage,  from  W.  J.  Loughridge;  jute  stalks  and 
fiber  produced  in  Louisiana  and  Texas;  imported  fiber  and  manufactures  from  the 
Ludlow  Manufacturing  Company ;  the  ramie  series  illustrated  the  growth  of  this  tex- 
tile in  the  Qnlf  States  and  California,  from  stalks  to  filasse,  the  latter  prepared  by 
W.  T.  Forbes.  With  the  China  grass  of  commerce  was  shown  a  beautiful  series  of 
American  ramie  manufactures,  the  donation  of  Jones  &  Warr.  A  French  series 
was  also  exhibited.  The  series  of  bast  fibers  was  completed  with  a  case  devoted 
to  such  experimental  species  as  are  indigenous  to  this  country — okra,  cotton  stalk, 
Abntilon,  Asclepias,  Sesbania,  etc. 

The  second  division  embraced  the  leaf  fibers  as  follows:  Sisal  hemp  from  th^ 
Department's  experiments  in  Florida,  with  a  leaf  model;  false  Sisal  hemp  from 
Florida;  Bahamian  and  Yucatan  imported  fiber;  cordage  manufactured  by  Travers 
Brothers;  pineapple  fiber,  bowstring  hemp,  Yucca  fiber,  California  and  imported 
New  Zealand  flax,  with  leaves ;  man ila  hemp  and  cordage,  Travers  Brothers;  ixtle 
plant,  fiber,  and  brushes,  manufactured  and  donated  by  Wm.  Wilkins  &  Co.; 
native  banana  fiber;  two  collections,  in  series,  illustrating  the  saw,  and  cabbage 
palmetto  industries,  with  brushes,  upholstery,  and  plastering  fibers,  from  the  Pal- 
metto Fiber  Company  and  the  Loomis  Manufacturing  Company ;  the  cocoanut-fiber 
industry  in  series,  with  section  of  a  nut  showing  source  of  the  fiber;  husks  from 
Florida,  and  imported  eocoanut  fiber  and  manufactures  from  Darrah  and  Small; 
pine-needle  bagging  and  upholstery  fiber,  with  matting  and  bagging,  from  Acme 
Manufacturing  Company;  Spanish  moss,  raw  and  prepared,  from  The  Great  Southom 
Fiber  Company;  canebrake  and  fiber  extracted  from  the  cane,  Phillips  Fiber  Com- 
pany, etc. 

A  series  of  bromide  enlargements,  size  2^  by  27  inches,  from  photographs  of  fiber 
plants,  machinery  etc.,  formed  a  frieze  about  the  entire  exhibit,  the  blank  walls 
being  decorated  with  two  colors  of  American  linen  in  panels.  Photographs  were 
also  distributed  through  the  fiber  oases  as  far  as  possible  showing  manner  of  growth 
of  the  plants. 

Exhibit  of  the  Division  of  Ilxustrations. 

The  object  of  the  exhibit  of  the  Division  of  lUustrations  was  to  show  not  only 
the  work  of  the  division  in  illustrating  the  soientifto  publications  of  the  Depart- 
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meDt,  but  also  to  exhibit  the  different  methods  of  reprodnciDg  these  illastrations  as 
they  appear  in  the  publioations.    The  exhibit  erabraced  the  following: 

(1)  Original  drawings  of  various  biological  objects,  made  either  in  pen  and  ink, 
lead  pencil,  crayon,  ink-wash,  or  water-color  painting.  In  the  enlarged  and  fVamed 
pictures  the  sauue  objects  were  exhibited,  also  fruit^j  and  flowers,  to  show  the  style 
and  especial  care  of  treating  this  class  of  illustrations  for  reproduction. 

(2)  Wood-engravers'  proofs  which  represented  engravings  of  entomological  and 
botanical  subjects. 

(3)  The  different  methods  of  reproduction  used  by  the  Department  in  its  publican 
tions,  which  were  as  follows:  (a)  Wood-engraving,  showing  the  process  from  tbe 
rough  boxwood,  the  manner  of  preparing  it  for  the  engraver's  use,  the  different  ways 
of  putting  the  subject  on  tbe  wood,  the  engraver's  tools,  engraved  plate  proofs  and 
electrotype;  the  complete  process  from  beginning  to  end.  (h)  Photo-engraving  and 
half-tone  process — the  original  drawing,  negative  plate,  etched  plate,  and  final 
proof,  (c)  Chromolithography,  showing  original  painting,  process  of  putting  tbe 
drawing  on  the  stone,  and  the  10  stone  proofs,  exhibiting  the  gradual  development 
of  printing  in  colors. 

Exhibits  of  Othbb  Divisions. 

Silk  exhibits,— Althongh  the  work  of  the  Silk  Division  of  the  Department  was 
closed  by  Congress  about  the  same  time  active  operations  were  commenced  in  con- 
nection with  the  Department  exhibit,  still  a  showing  of  that  branch  was  made.  It 
consisted  of  a  tasteftiUy  arranged  case  on  the  main  aisle,  showing  the  different  races 
of  cocoons,  both  foreign  and  domestic,  reeled  and  raw  silks,  manufactured  products, 
and  in  three  large  frames  were  displayed  enlarged  models  of  the  silkworm. 

StatisHca. — Of  necessity  the  exhibit  made  by  the  Division  of  Statistics  took  the 
form  of  colored  maps  and  charts,  10  in  number^  showing,  respectively,  (1)  the 
export  of  hog  products;  (2)  average  wages  of  farm  labor;  (3)  wheat  values  and 
yield  per  acre;  (4)  varying  effect  of  product  on  price  of  com;  (5)  map  showing 
acquisition  of  territory  in  the  United  States;  (6)  progress  of  cereal  production  in 
the  United  States,  from  1849  to  1891;  (7)  cereal  products  of  the  world  from  official 
and  other  records;  (8)  acreage  in  com  per  thousand  acres  of  superficial  area;  (9) 
acreage  in  wheat  per  thousand  acres  superficial  area;  (10)  com  (maize)  values  and 
yields  per  acre  in  average  of  ten  years. 

Records  and  Editing.— The  exhibit  of  the  Division  of  Records  and  Editing  consisted 
of  a  complete  set,  so  far  as  obtainable,  of  all  the  reports,  bulletins,  and  other  publi- 
cations of  the  Department  from  its  origin  up  to  that  time.  These  were  shown  for 
the  most  part  in  connection  with  the  different  divisions  issuing  the  same.  A  large 
number  of  the  Department  publications  were  distributed  freely  and  were  evidently 
appreciated. 
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REPORT  OF  THE  CHIEF  OF  THE  WEATHER  BUREAU. 


Sir  :  1  have  the  honor  to  transmit  herewith  a  report  on  the  work  of 
the  Weather  Burean  during  the  year  1893. 
Very  respectfully, 

Mark  W.  Habbington, 

Chief. 
Hon.  J.  Sterling  Morton, 

Secretary. 


WORK  OP  THE  TEAR. 

During  the  current  year  the  work  of  the  Bureau  has  been  carried  on 
successfaUy  and  the  expenditures  kept  well  within  the  appropriations. 
The  reduction  in  total  cost  of  maintenance  is  about  10  per  cent,  and 
the  estimates  for  the  present  fiscal  year  have  been  correspondingly 
reduced,  with  the  confident  expectation  that,  while  more  economically 
administered,  the  service  will  lose  nothing  of  its  value  to  the  public  nor 
have  its  efficiency  impaired. 

REORGANIZATION  OF  BUREAU  FORCE — RESULTS. 

A  general  reorganization  of  the  Bureau,  however,  has  been  effected, 
with  the  satisfactory  result  of  eliminating  discordant  elements,  sys- 
t'Cmatizing  the  work,  and  establishing  harmonious  and  concerted  efforts 
to  increase  the  value  of  the  service  to  the  public.  This  readjustment 
added  largely  to  the  labors  and  responsibilities  of  certain  divisions 
without  corresponding  increase  of  working  force.  In  order  to  afford 
all  proper  guaranty  of  success  and  honesty  in  the  disbursement  of 
funds  and  care  of  property,  important  changes  were  made  in  the  pur- 
chasing and  disbursing  divisions,  the  general  effect  of  which  is  to  have 
all  matters  relating  to  property  and  fonds  receive  the  indorsement  of 
two  independent  officers. 

In  January,  1893,  the  entire  force  of  local  forecast  officials  and 
observers  was  brought  within  the  classified  service  by  Presidential 
order,  and  since  that  date  all  appointments  to  such  force  have  been 
made  through  the  Civil  Service  Commission.  While  19  persons 
have  been  separated  from  the  classified  station  force  during  the  period 
covered  by  this  report,  but  three  requests  have  been  made  for  certifi- 
cations during  the  same  period.  This,  of  course,  has  somewhat  embar- 
rassed the  service  in  its  general  station  work;  yet  in  furtherance  of 
the  policy  of  the  Bureau  to  reduce  the  station  force  to  the  smallest 
I>ossible  number  consistent  with  efficiency,  every  effort  has  been  made, 
by  a  judicious  placing  of  the  present  force,  to  maintain  the  high  standard 
of  station  work. 
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The  purely  execative  work  of  the  Bureau,  heretofore  occupying  th« 
attention  of  a  separate  and  distinct  division  of  the  ofiQce,  has  been 
added  to  the  duties  of  the  chief  clerk ;  other  work  not  considered  execn- 
tive  has  been  subdivided  and  variously  assigned  to  the  proper  branches 
of  the  office.  This  change  has  not  only  resulted  in  the  disc^mtimuance 
of  the  "executive  division, "  but  has  also  permitted  a  more  satisfac- 
tory conduct  of  the  business  of  the  office. 

DIVISIONAL   DUTIES   AT   THE   CENTRAL   OFFICE. 

The  work  of  the  central  office  is  at  present  subdivided  as  follows: 

Chief  Clerk^s  Office, — Under  the  immediate  supervision  of  the  chief 
clerk.  Herein  are  performed  the  usual  duties  of  the  chief  clerk  as 
prescribed  by  the  stiitutes,  and  all  work  pertaining  to  the  general 
management  of  stations,  general  correspondence,  the  supervision  of 
printing  and  publications,  and  the  direction  of  the 'captain  of  the 
watch  and  the  force  on  duty  under  him. 

Forecast  Division. — Under  the  immediate  supervision  of  the  assistant 
chief  of  Bureau.  Twice  a  day  the  rei)orts  received  in  cipher  are  charted 
on  the  daily  weather  map.  This  division  has  charge  of  all  forecasting, 
exercising  general  supervision  over  the  work  of  all  local  forecasters. 
Subdivisions  of  this  division  are  river  and  floods  section,  the  telegraph 
room,  storm  signal  stations,  and  lake  marine  service. 

Records  Division. — Under  the  charge  of  a  clerk  of  class  4.  Examines 
and  checks  all  meteorological  forms,  computes  normals  for  use  in  the 
forecast  division,  and  prepares  the  data  used  in  the  Monthly  Weather 
Eeview. 

Accounts  Division. — In  charge  of  a  clerk  of  class  3,  acting  as  assistant 
divsbursing  officer.  Has  in  charge  the  disbursement  of  all  ^nds  appro- 
priated for  the  Bureau. 

Supply  Division. — Is  charged  with  the  purchase  of  all  supplies  neces- 
sary for  the  work  of  the  Bureau,  the  supervision  of  contracts  and  the 
issue  and  transportation  of  supplies,  and  the  checking  of  property  returns 
showing  the  accountability  of  observers  for  public  property. 

State  Weather  Service  Division. — Has  sole  charge  of  all  matters  per- 
taining to  the  selection  and  equipment  of  voluntary  stations  and  the 
distribution  of  temperature  and  weather  signals. 

Publications  Division. — Is,  as  its  name  implies,  concerned  with  the 
publication,  issue,  and  distribution  of  all  weather  maps,  special  circu- 
lars, reviews,  bulletins,  and  miscellaneous  printed  matter. 

Instrument  Section. — Attends  to  the  standardizing  and  maintenance 
of  the  instrumental  equipment  of  stations. 

The  Library. — Consists  of  nearly  15,000  books  and  nearly  6,000  pam- 
phlets. The  bibliography  of  meteorology  comprises  more  than  65,000 
titles. 

The  Monthly  Weatlier  Bevieto. — Contains  tabulated  statements  of 
metex>rological  conditions  for  the  period  of  one  month,  and  also  serves 
as  a  means  of  acknowledgment  of  the  reports  of  some  2,500  voluntary 
observers  in  the  United  States,  a  copy  of  the  Review  being  furnished 
each  observer. 

In  aU,  183  persons,  when  the  rolls  are  full,  are  employed  in  the 
Bureau  at  Washington.  Three  of  this  number  (the  inspectors)  are, 
however,  employed  the  greater  portion  of  their  time  away  from  Wash- 
ington. To  perform  the  scientific  and  clerical  duties,  107  persons  are 
necessary  5  92  of  these  are  in  the  classified  service. 
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FORECAST    OFFICIALS  AND   OBSERVERS. 

At  the  present  date  the  regular  (classified)  observing  force  of  the 
Bureau  consists  of  30  local  forecast  officials,  at  $1,500  each  per  annum, 
and  269  observers,  at  salaries  ranging  from  $600  to  $1,400  per  annum. 
In  addition  to  this  force  there  are  employed  4  persons  (telegraph  oper- 
ators, etc.)  who  are  not  regular  observers,  but  whose  duties  involve  one 
or  more  observations  daily. 

The  number  of  local  forecast  officials  is  limited  by  law,  and  the  pres- 
ent number  is  far  below  that  needed.  The  value  of  these  officials  to 
the  local  interests  of  the  communities  in  which  they  are  serving  is  well 
known  and  highly  appreciated,  as  shown  by  the  increasing  demand  for 
such  services. 

In  addition  to  the  force  of  local  forecast  officials  and  observers  a  num- 
ber of  stations  are  employing  messengers  and  special  (temporaiy)  assist- 
ance. In.many  cases  these  employees,  whose  monthly  compensation 
averages  about  $25,  are  hired  for  a  portion  of  the  year  only — Uiat  is,  for 
the  busier  season  of  the  year.  It  is  intended  to  gradually  lessen  the 
number  of  persons  thus  employed;  and  to  this  end  the  services  of  .28 
have  been  discontinued  during  the  present  year,  while  a  further  re- 
duction is  contemplated. 

It  is  gratifying  to  stat^  that  within  the  past  year  there  has  been  a 
very  thorough  readjustment  and  equalization  of  salaries  of  the  general 
observing  force.  The  transfer  of  these  men  from  the  Department  of 
War  to  the  Department  of  A^griculture  brought  with  it  a  complicated 
and  unclassified  pay  account,  incident  to  the  military  rank,  station, 
and  other  conditions  governing  this  force  while  it  was  serving  as  an 
enlisted  corps.  The  introduction  of  a  classification  more  in  harmony 
with  that  of  a  civil  branch  of  the  public  service,  with  a  limited  appro- 
priation, was  a  difficult  task  to  accomplish;  but  the  classification,  Jis 
finally  agreed  upon  and  now  in  operation,  is,  in  the  main,  quite  satis- 
factory and  involves  but  9  grades  of  pay,  as  against  42  under  the  old 
system. 

Experience  has  demonstrated  that  military  management  and  disci- 
pline are  not  essential  to  an  efficient  weather  service,  and  it  is  grati- 
fying to  report  that  the  present  civilian  management  has  found  no 
difficulty  in  maintaining  the  necessary  stations  at  the  most  isolated 
points.  The  employees  of  the  Weather  Bureau,  with  very  few  excep- 
tions, have  performed  their  duties  with  absolute  promptness  and 
fidelity,  and  to  the  faithful  and  intelligent  execution  of  the  arduous 
labors  of  the  observing  force  must,  in  the  largest  measure,  be  ascribed 
the  high  standard  of  efficiency  which  has  been  attained  by  the  national 
weather  service. 

OBSERVING  STATIONS. 

There  are  at  present  in  operation  156  regular  (paid)  stations  of  the 
Bureau.  During  the  current  year  3  new  stations  were  established  at  a 
moderate  cost,  while  14  were  discontinued  as  useless  for  the  purposes 
of  the  Bureau,  thus  effecting  a  material  reduction  in  the  general  expen- 
ses of  the  service. 

Of  the  156  stations  now  in  operation,  60  are  located  in  rooms  fur- 
nished free  of  cost  to  tbe  Bureau  for  occupancy  (47  in  Government 
buildings  and  13  in  buildings  owned  by  corporations  or  individuals), 
while  96  are  located  in  quarters  for  which  rent  is  paid  from  the  funds 
of  the  Bureau. 

The  importance  of  the  regular  inspection  of  the  observing  stations  of 
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the  service  can  not  be  overestimated.  These  inspections  involve  a 
close  scrutiny  and  report  upon  the  general  work  of  the  stations  of  the 
Bureau ;  an  examination  iuto  the  exposure  of  the  meteorological  iustru- 
ments;  the  preparation  and  dissemination  of  forecasts,  maps,  bulletins, 
etc.;  the  care  and  safety  of  public  proi>erty;  the  conduct  and  value  of 
services  rendered  by  the  personnel  of  the  observing  force,  etc. 

Seventy  stations  have  been  inspected  during  the  present  calendar 
year. 

The  meteorological  work  pertaining  to  the  Pacific  coast  has  continued 
to  receive  the  attention  due  to  this  important  section.  Every  effort 
has  been  made  to  increase  the  usefulness  of  the  service  there.  It  is 
hoped  at  some  date  in  the  future  to  have  an  of&cial  of  high  rank  sta- 
tioned in  San  Francisco  in  addition  to  the  local  forecast  official. 

This  service  continues  to  send  daily  cablegrams  to  the  French  mete- 
orological bureau  at  Paris,  containing  marine  data  obtained  from  the 
logs  of  incoming  vessels,  the  position  of  areas  of  highest  and  lowest 
pressure  in  the  United  States,  and  data  from  two  selected  stations  in 
the  Canadian  maritime  provinces. 

BUREAU  EXHIBIT  AT  WORLD'S  FAIB. 

The  official  in  charge  of  the  instrument  room  was  assigned  as  special 
agent  in  charge  of  the  Weather  Bureau  exhibit  at  the  World's  Colum- 
bian £xx>osition.  The  exhibit  aimed  to  set  forth  all  the  characteristic 
features  of  the  work  of  the  Bureau.  The  general  climatic  conditions  of 
the  United  States  were  shown  in  a  series  of  42  finely  executed  normal 
charts^  compiled  from  the  long  series  of  observations  in  possession  of 
the  Bureau. 

The  complete  work  of  receiving  telegraphic  weather  reports  and  the 
preparation  of  daily  forecasts  of  the  weather  therefrom  was  fully  shown 
and  illustrated  by  the  actual  preparation  and  printing,  lithographically, 
of  a  morning  weather  map  for  distribution  among  the  visitors. 

In  addition  to  these  features  there  were  exhibited,  in  continuous  and 
actual  operation,  each  of  the  instruments  used  by  the  Bureau  in  pro- 
curing automatic  records  of  the  weather  conditions;  also  many  other 
typical  instruments  employed  by  meteorologists  in  general. 

During  the  time  the  exhibit  was  open  to  the  public,  experienced 
employees  of  the  Bureau  were  always  on  duty  to  give  verbal  explana- 
tion to  visitors  respecting  all  the  details  of  weather  forecasting,  the 
operation  of  instruments,  and  all  other  points  connected  with  the  work 
ot  the  Bureau.  By  this  personal  attention  to  those  interested  it  was 
possible  to  impart  to  a  very  large  number  of  people  correct  ideas  of 
the  real  work  being  done  by  the  Bureau,  and  this  information  excited 
the  highest  appreciation  on  the  part  of  visitors,  many  of  whom  expressed 
themselves  to  that  effect  in  the  most  emphatic  way. 

INTERNATIONAL  METEOROLOGICAL  CONGRESSES. 

The  Official  International  Congress  of  Meteorologists,  which  it  was 
hoped  would  have  been  held  at  Washington  in  August,  had  to  be 
abandoned,  owing  to  causes  which  need  not  be  given  in  detail  here. 
As  a  substitute  therefor  a  congress  of  meteorologists  was  held  at  Chi- 
cago August  21  to  24.  Many  papers  of  great  importance  were  pre- 
sented from  the  leading  meteorologists  of  the  world,  making  a  valuable 
contribution  to  the  science  of  meteorology.  The  Bureau  has  undertaken 
to  publish  these  memoirs,  and  copies  will  be  duly  distributed  to  authors 
and  public  libraries. 
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At  the  Interuational  Meteorological  Congress  held  at  Munich,  August, 
1891,  an  international  meteorological  committee  was  appointed,  with  a 
representative  from  each  of  the  leading  meteorological  services  of  the 
world.  The  Chief  of  the  Weather  Bureau  is  one  of  the  members  of  this 
committee.  It  is  the  prime  object  and  purpose  of  this  committee  to 
make  the  work  of  the  different  meteorological  services  as  unitbrm  as 
practicable  and  to  promote  cooperation  among  the  various  services  on 
all  important  questions.  A  communication  from  the  chairman  of  this 
committee,  Dr.  H.  Wild,  of  St.  Petersburg,  recently  received,  proposes 
a  meeting  of  the  committee  at  some  central  point  in  the  summer  of 
1894.  At  this  meeting  will,  in  all  probability,  be  discussed  the  gen- 
eral subject  of  agricultural  meteorology,  in  accordance  with  the  propo- 
sitions of  Messrs.  Wild  and  Harrington  at  the  Munich  conference;  also 
the  matter  of  a  more  complete  and  uniform  method  of  observing  clouds. 

SEASONAL    FORECASTS. 

The  subject  of  seasonal  forecasts  has  not  heretofore  been  consid- 
ered profitable  for  discussion,  but  an  attempt  which  ha«  been  made 
within  the  past  two  or  three  years  by  the  meteorological  service  of 
India  in  this  direction  indicates  a  path  by  which  useful  results  can 
perhaps  be  reached.  This  matter  is  receiving  the  careful  attention  of 
the  Bureau,  and  when  it  is  believed  that  predictions  of  this  sort  can 
be  made  of  value,  the  attention  of  the  scientific  force  will  be  directed 
to  the  subject  with  the  hope  of  improving  the  forecasts. 

Prof.  Bigelow  continues  his  studies  of  magnetism  with  suflBcient 
prospect  of  success  to  justify  the  time  and  labor  expended. 

DEATHS  BY  WIND   AND   LIGHTNING. 

Statistics  showing  deaths  by  high  wind  and  lightning  have  been 
prepared  as  in  former  years.  The  loss  of  life  by  wind  storms  has  been 
very  great  as  compared  with  other  years,  the  number  of  deaths  from 
that  cause  during  the  last  four  years  being  as  follows:  273  in  1890, 
108  in  1891,  190  in  1892,  and  399  in  1893.  The  loss  in  March  and 
April  of  the  past  year  was  especially  great — 96  and  174,  respectively,  or 
more  than  67  per  cent  of  the  whole. 

ADVISABILITY   OF  EXTENDING  THE   FIELD   OF   OBSEBVATION. 

In  the  Monthly  Weather  Review  opportunity  has  been  taken  to 
explain  how  the  movements  of  the  atmosphere,  with  its  storms,  cold 
waves,  frost,  etc.,  illustrate  the  mechanical  processes  involved.  This 
review  contains  a  running  series  of  notes  and  explanations  intended 
to  throw  such  light  upon  atmospheric  phenomena  as  must  eventually 
improve  our  methods  of  weather  prediction.  The  conclusion,  long 
since  derived  from  other  sources,  that  the  area  covered  by  our  daily 
map  is  too  small  to  allow  of  suflSciently  comprehensive  studies,  is  now 
again  confirmed,  and  every  means  should  be  taken  to  extend  the  map 
so  as  to  cover  Mexico,  the  West  Indies,  and  Central  America  on  the 
south,  and  to  extend  as  far  north  as  possible  into  Alaska  and  the 
Aleutian  Islands  and  west  to  the  Hawaiian  Islands. 

YEARLY  VOLUME  OP  METEOROLOGICAL  DATA. 

A  very  Important  work  of  the  year,  so  far  as  the  results  affect  the  gen- 
eral public,  was  the  preparation  of  the  manuscript  for  the  yearly  volume 
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of  meteorological  data,  authorized  by  the  concurrent  resolution  of  Oon- 
gress,  dated  February  19,  1893.  The  volume,  consisting  of  528  quarto 
pages,  has  since  been  printed,  but  has  not  yet  been  received  from  the 
binder.  It  contains  the  results  of  meteorological  observations  during 
1891  and  1893  from  upwards  of  2,000  stations,  and  has  already  proved 
of  importance  and  value  in  the  work  of  the  office  as  well  as  to  students 
and  others  seeking  information  as  to  the  climatic  conditions  which 
obtain  in  the  various  sections  of  the  country. 

RSOOMMENDATIOKS. 

Attention  is  invited  to  the  necessity  of  a  closer  cooperation  with  the 
weather  services  of  Mexico  and  the  Bahamas.  The  need  of  full  tele- 
graphic reports  from  the  latter  was  clearly  shown  very  recently.  The 
disastrous  hurricane  of  August  28  emphasized  unfortunately  but  too 
well  the  value  of  telegraphic  communication  with  the  stations  in  the 
West  Indies. 

In  connection  with  the  storm  of  October  2-5, 1893,  there  arose  in  the 
public  press  some  commeut  as  to  the  inability  of  this  Bureau  to  give 
warning  to  communities  on  the  Gulf  coast.  A  year  ago,  when  in  Mex- 
ico, the  chief  made  arrangements  with  the  dh-ector  of  the  Central  Met- 
eorological Observatory  to  have  an  international  exchange  of  telegrams 
on  terms  similar  to  those  in  operation  between  the  United  States  and 
Canada;  the  Mexican  service  to  deliver  without  expense  to  our  agent 
at  the  nearest  point  certain  data  and  receive  a  return  in  kind.  !Nego 
tiations  have,  therefore,  been  resumed  looking  to  a  full  and  free  inter- 
change of  meteorological  information. 

The  suggestion  is  also  made  that  a  more  efficient  and  satisfactory 
distribution  of  railway  forecasts  could  be  made  if  the  postal  clerks  on 
mail  trains  were  intrusted  with  the  display  of  signals  and  made  respon 
sible  therefor.    This  would  require  very  little  time  on  the  part  of  the 
clerks,  and  the  expense  to  the  Bureau  would  be  reduced  to  a  minimum. 

Uniformity  in  publication  and  distribution  of  the  rei>orts  of  the  State 
weather  services  is  also  a  matter  to  which  attention  is  respectfully 
invited.  It  is  much  to  be  desired  that  the  various  bulletins  be  uni- 
form in  appearance,  and  that  each  State  should  appropriate  a  sufficient 
amount  to  cover  the  cost  of  publication.  The  observer  should  not  be 
compelled,  as  now,  in  some  cases,  to  print  as  a  private  enterprise.    It  is 

Eossible  that  some  plan  of  cooperation  between  this  Bureau  and  the 
tates  in  the  matter  of  printing  the  reports  might  be  adopted  to  secure 
general  and  uniform  publication. 

Attention  is  invited  to  the  existing  civil  service  regulation  which 
permits  the  transfer  of  clerks  from  one  Department  of  the  Government 
to  another.  When  such  a  transfer  is  made  solely  with  reference  to  the 
work  to  be  performed,  it  may  be  advantageous  to  the  pubUc  interests; 
but  such  is  not  usually  the  case,  and  it  is  generally  a  disadvantage^ 
By  the  operation  of  this  rule  it  is  possible  for  an  employee  of  any 
Department  to  secure  transfer  to  another  branch  of  the  department^ 
service,  provided  he  may  secure  the  consent  of  the  head  of  the  Depart- 
ment to  which  such  transfer  is  to  be  made.  Almost  invai'iably,  it  is 
believed,  such  consent  is  obtained  whenever  sought,  and  frequently 
through  the  personal  eftbrts  of  the  influential  friends  of  the  employee. 
The  result  is  that  an  employee  whose  services  for  years  have  been 
devoted  to  a  particular  class  of  work  in  a  certain  Department  or  Bureau 
(and  whose  value  to  that  Department  or  Bureau  is  relatively  great) 
secures  a  ^^transfer,''  leaving  a  branch  wherein  he  is  experienced  and 
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valuable  to  assume  untried  duties  in  a  Department  or  Bureau  whose 
appropriations  permit  it  to  oiler  him  advantages  in  a  pecuniary  sense. 
If  the  employee  is  worth  more  money  he  ought  to  bo  able  to  secure  it,  if 
anywhere,  in  the  Bureau  where  he  can  render  the  most  valuable  service; 
and  where  his  superiors  can  not  so  reward  him,  it  is  due  t%  the  imelastic 
system  which  now  prevails,  and  which  is  so  discouraging  to  legitimate 
ambition  and  individual  effort. 

In  view  of  the  present  faulty  and  unsatisfactory  system  of  filing  the 
correspondence  of  the  office,  plans  for  an  improvement  thereim  have 
received  due  consideration,  and  in  another  paper  suggestions  have 
been  made  for  simplifying  this  work.  At  present  there  are  five  or  six 
different  files  of  letters,  and  it  is  proi)osed  to  reduce  this  number  to  at 
most  two  files. 

Tlic  present  locations  of  inspectors  (Nashville,  Boston,  and  Detroit) 
not  only  render  the  movements  of  these  officials  expensive,  but  necessi- 
tate delays  in  inspection  of  stations  at  distant  points.  Therefore  it 
has  been  suggested  to  the  Secretary  of  Agriculture,  with  a  view  to 
economy,  that  the  country  should  be  divided  into  three  inspection  dis- 
tricts: (1)  The  lakes,  New  England,  and  Middle  Atlantic  States;  (2) 
including  the  central  valley  to  the  Kocky  Mountains;  and  (3)  t%  include 
stations  west  of  the  Rocky  Mountains;  placing  an  inspector  at  a  cen- 
tral point  in  each  of  the  three  districts. 

FORECASTS. 
THE  DAILY  WEATHER  MAP. 

The  daily  weather  map  is  now  issued  at  72  stations  of  the  Weather 
Bureau  outside  of  Washington,  D.  C,  the  issue  on  November  1, 1893, 
being  8,867  copies,  or  over  2,500,000  copies  annually. 

These  maps,  showing  the  weather  conditions  of  to-day  and  the  prob- 
abilities for  the  morrow,  are  given  the  widest  possible  circulation  with 
the  means  at  hand.  As  a  means  of  disseminating  forecasts  and  the 
weather  conditions  which  obtain  over  a  large  area  of  country,  the  map 
is  much  superior  to  any  process  yet  devised;  there  is  this  objection, 
however,  viz,  that  in  its  present  form  it  does  not  reach  the  masses. 
The  ideal  system  of  distributing  the  information  collected  by  the 
Bureau  is  one  which  would  place  the  daily  weather  map  in  the  handa 
of  the  reading  public  at  an  early  hour,  through  the  daily  press  or  other 
medium.  It  is  believed  that  present  efforts  should  be  directed  towards 
the  reproduction  of  a  legible  map  in  the  daily  papers,  which  shall  con- 
tain the  forecasts  and  such  other  climatologicaJ  data  as  may  be  of 
importance  to  the  community  in  which  the  paper  is  printed.  Efforts 
in  tills  direction  have  been  made  heretofore  and  with  great  success  for 
a  limited  period,  but  in  some  cases  the  ground  thus  gained  has  been 
lost  through  causes  beyond  the  control  of  the  Bureau.  RivaUy  has 
not  only  aided  in  the  publication  of  maps  in  the  daily  papers,  but  in 
many  cases  it  has  been  the  cause  of  discontinuing  them.  Becent 
efforts  to  secure  the  publication  of  the  maps  in  large  dailies  under  a 
contract  seem  to  warrant  the  belief  that  if  the  publication  can  be 
made  exclusive  it  can  be  done  for  a  nominal  sum.  The  importance  of 
the  subject  warrants  careful  consideration. 

There  has  been  but  little  change  in  the  number  of  stations  issuing 
maps  and  bulletins  since  last  report,  but  it  has  been  possible  to  secure 
the  material  and  supplies  now  used  in  such  work  at  greatly  reduced 
prices  as  compared  with  those  of  last  year,  thus  enabling  the  Bureau 
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to  maintain  its  large  daily  issue  with  less  expenditure  of  money  than 
ever  before. 

Minor  improvements  in  the  mechanical  details  of  map-making  are 
being  constantly  suggested  to  the  officials  charged  with  this  important 
duty. 

OFFICIAL  RATINGS. 

While  official  ratings  continue  to  be  taken  and  are  found  to  be 
guides  to  the  chief  of  the  forecast  division  and  the  prosecution  of  the 
work,  and  while  the  present  ratings  are  in  nowise  inferior  to  previous 
ratings,  yet  it  has  become  so  clearly  evident  that  these  percentages  are 
not  true  exponents  in  every  respect  of  the  success  of  the  forecasts,  and 
as  they  unquestionably  limit  the  freedom  of  the  forecaster  in  his  ardu- 
ous and  hurried  work,  the  policy  of  the  office  this  year  has  been  to 
encourage  the  forecasters  to  make  their  forecasts  with  more  freedom, 
keeping  less  in  mind  their  ratings  than  the  satisfaction  of  the  public. 
This,  it  is  believed,  has  had  a  useful  effect,  in  that  it  has  rendered  the 
forecasts  more  intelligible  to  the  public,  leaving  the  forecaster,  as  it 
necessarily  does,  more  free  to  express  his  own  estimate  of  the  approach- 
ing weather  conditions.  The  official  ratings  for  1893  are  given  in  Tables 
I,  II,  III,  IV,  and  V,  which  follow: 

Table  I. — Percentages  of  verificationa  of  8  p.  m.  £4-hour  forecasts  for  the  year  ending 

December  31,  189S. 


States. 


Maine 

isexr  Hampshire 

Vermont 

Massachusetts 

Rhode  Island 

Coimecticnt 

Eastern  New  York ... 
Western  New  York  . . 
Eastern  Pennsylvania 
Western  Pennsylvania  . . 

New  Jersey 

Dolaware 

Maryland 

District  of  Colombia . 

Virginia 

North  Carolina 

South  Carolina 

Georgia 

Eastern  Florida 

Western  Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

Kentucky 

Ohio 

West  Virginia 

Indiana 

Illinois 

Lower  Michigan 

Upper  Michigan 

Wisconsin { 

Minnesota I 

Iowa i 


January. 


02-3 

8«-l 

83-5 

85-5 

80 

83*2 

90-3 

83-2 

84-8 

73-6 

87-4 

84-2 

79-4 

81-6 

80-8 

84-5 

92-9 

95-8 

88-4 

99-4 

92-9 

87  1 

82-9 

83-2 

81-3 

90-3 

75-8 

79-7 

67-7 

77  1 

77-1 

80-3 

78-1 

77-1 

79 

79 

90-6 


71-9 

76-6 

74-2 

84-5 

85-5 

88-7 

87-4 

95-5 

95-2 

95-2 

96  1 

94-2 

89-7 

78-4 

86-6 

76 -8 

73-9 

76-1 

80-6 

82-6 

66-5 

86-5 

86-8 

77-7 

66-8 

72-9 

74-5 

f2-3 

87  1 

76-8 

77-7 

65-8 

81 

75-2 

76-5 

80-5 

65-5 


84  1 
82-3 
79-8 

85  1 
82-2 
85-4 
89  1 
88-1 
89 
82-2 
90-9 
88-2 
83-5 
80-8 
82-8 
81-4 
85-3 
87-9 
85-3 
92-7 
90-3 
86-9 
84-5 
81 
76-5 
83-3 
75-3 
80-7 
75-5 
77 
77-3 
74-5 
79-3 
76-3 
77-6 
82 
80-4 


February. 


8915 

91-1 

94  6 

92-9 

92-9 

92-9 

89-6 

92  5 

88-6 

86-4 

87-9 

86-8 

8i-3 

86-8 

82  1 

83-2 

80-7 

80-4 

87-9 

71-4 

78-6 

73-2 

78-6 

80 

80-7 

82-5 

84-6 


88-6 
91-4 
85-7 
78-2 
89-6 
83-9 
01-4 
86-4 


94-3 

90-4 

82-5 

02-9 

87-5 

94-6 

06-4 

91-1 

88  G 

86-8 

91-1 

92-9 

93-9 

90-4 

88-6 

84-3 

73-6 

78-9 

88-2 

82-1 

65 

80-7 

76-4 

87-9 

87-1 

85-7 

91-1 

82-9 

92-9 

84 -S 

86-1 

90-4 

76-8 

72-9 

81-8 

80-7 

82  1 


91-5 

90-8 

89-8 

92-9 

90-7 

93*6 

92-3 

91-9 

88-6 

86-6 

89-2 

89-2 

88-1 

88-2 

84-7 

83-6 

77-9 

79-8 

89 

75-7 

73-2 

76-2 

74-7 

83-2 

83-3 

83-8 

87*2 

87  1 

86-9 

85-9 

89-3 

87-7 

77-6 

82  9 

83-1 

87-1 

84-7 


March. 


95-5 
93-9 
91-9 
83-9 
87  1 
86-5 
77-7 
79 
75-8 
82-6 
82-3 
I  86-5 
,  82-9 


78-4 

86-5 

90 

85-2 

84-5 

84-5 

89 

91 

94-8 

91-6 

93-9 

97-1 

87-1 

90  -3  ,  83  -9 

88-1  '  77-7 

84  -5  I  87  -7 

83  -9  1  89  -7 

87-4 

90-3 

91 

91 

89 

83-2 

89-7 

81 

84-8 

82-6 

75-8 

81-3 

83-5 

85-5 

87-1 


81 

76-2 

84-5 

89-7 

82-3 

90 

91-6 

88-4 

85*5 

92-9 

90-3 

87  1 

73-2 

90 

85-2 

87-4 

79-4 


91-9 
88-1 
86-8 
70-3 


85-2 
89-5 
90-8 
84-7 
85-5 
85-3 
84-5 
86-2 
87-2 
88 
89-3 
92-9 
85-4 
"87-7 
83-9 
85-8 
88-2 
89-5 
89-8 
88-6 
85 

80-7 
83 

89-7 
81 

87-9 
88 

82-4 
83-8 
89  1 
88-4 
87  1 
79-6 
90-8 
86-4 
87-2 
75-8 


April. 


86 

89 

01 

83-3 

83 

78-7 

88 

82-3 

87-3 

77-7 

89-7 

80 

78-3 

80 

83-7 

82-3 

86-7 

82 

80-3 

86 

85-3 

90 

85-3 

87-3 

87-7 

79 

86-3 

78-3 

75-7 

83-3 

78-7 

84 

82-7 

75-3 

C7 

79  7 

86-3 


77-3 

84-7 

80 

00-3 

92-3 

87 

81 

80 

69-7 

80-7 

82 

72-7 

70-7 

66-7 

75 

76-3 

80-7 

88-3 

93-7 

96-7 

90-7 

89-8 

90-7 

8:1-7 

86-7 

78-7 

85-7 

75-3 

84-3 

81 

82 

93-3 

91 

77 

78-7 

82 

69-8 


82-5 

87-3 

89 

86  1 

86-7 

82 

85-2 

81-4 

80-3 

78-9 

86-6 

77-1 

75-3 

74-7 

80-2 

79-9 

84-3 

84-5 

85-7 

90-3 

87-5 

89*7 

87-5 

85-8 

87.0 

78-9 

86-1 

76  1 

80-1 

82-4 

80 

87.7 

86 

76 

717 

80-6 

78-9 
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January. 

February. 

March. 

April. 

States. 

^ 

ll 

1  J 

1 

! 

1 

2 

^ 

£ 

1 

.o 

2 

1 
I 

78-3 
76 
80 -7 
89 
85 

3 
o 

Nebraska...... 

1           1 
89-7  !  81-3  1  86-3 
80  -6  I  80  -3     80  -5 
83  -7  1  04  -8     79  -1 
82-9  i  75-5     79-9 
W2  '  82  -9     83  -7 

95-7 
92-1 
84-6 
77-9 
97-5 

82  1 
83-6 
84-6 
86-4 
81-4 

90-3  1  84-2 
88  -7     80  -3 
84-6     83-5 
81  -3     78  -7 
91  -1  1  82  -6 

70-6 
81-3 
73-5 
77-1 
71-9 

78-8 
80-7 
79-6 
78-2 
78-3 

88-3 

78*7 

90-3 

80 

78 

84*8 

Missouri 

77*6 

Colorado 

88*8 

l^orth  Dakota 

a3'6 

South  Dakota 

80-8 

Average 

83-8  I  80-8  1  82  7 

86 

85-5  1  85-8  1  86-4 

84-1 

85-5  1  82-9 

82-5 

83-7 

May. 

June. 

July. 

AuguH 

t. 

States. 

1 

a 
H 

1 

3 

^ 

1 

1 

1 

£ 

1 

1 

.a 

1 

a 

a 

IkLajne 

84-8 
87  l 
83-9 
91 
87  1 

86  1 
89-7 
84-5 
90-6 
78-4 
08-9 
03-5 
93-9 
86-6 
86-8 
92-9 
81-9 
81 
84-6 
79 

"88-5 
85-2 
88-4 
90-6 
87-7 
77-7 
85-2 
80-6 
72-9 

87  l 
85-2 
83-9 
82-6 
85-8 
89-4 
83-2 
93-2 
85-8 
89-7 
87  1 
87-4 
85-8 

78-7 

84-2 

88-7 

83-9 

84-5 

82-6 

93  9 

80-3 

93-5 

82-6 

88-7 

95-2 

92-3 

88-7 

89 

85-8 

85-5 

82-9 

93-9 

93-6 

85-5 

84-8 

83-5 

83-2 

68-7 

83-9 

85-6 

76  1 

82-4 
85-9 
85-8 
38-2 

86  1 
84-7 
91-4 
82-8 
91-8 
80  1 
91-8 
94-2 
93-3 
86-8 

87  1 
90  1 
83-3 
81-8 
88-3 
84*8 
86  1 
85 
80-4 
87-6 
80-1 
80-2 
85-3 
78-8 

74 

74-7 

77-7 

87 

77-7 

87-3 

85-7 

87-7 

91-3 

88-7 

95 

93-8 

92-7 

88-7 

86 

78-3 

78-7 

81-3 

90 

76-7 

79-7 

79 

83-7 

88-3 

76 

77-7 

83-3 

88-7 

79-3 

86-7 

86-7 

90-3 

80 

81-7 

69-7 

83-3 

88-7 

81*3 

83 

89-7 

77-7 

82-7 

61-3 

80 

79 

75 

75 

74-7 

82-3 

79-3 

84-7 

75-7 

79-3 

86 

81-3 

80 

80-3 

88 

90-3 

84-3 

98 

93-8 

84 

87*3 

88 

00-3 

83-3 

80 

79-7 

82-3 

76-7 

80-7 

82-7 

86  3 

73-7 

84-3 

70-3 

72-7 

73-7 

73-7 

80-3 

82 

82-7 

81-7 

68-9 

76-8 

78-2 

82-2 

76-6 

82-3 

84-3 

84-3 

88-7 

83-5 

88-7 

90 

88-1 

85-2 

83-7 

83-2 

83-3 

82  5 

93-2 

83-3 

81-4 

82-3 

85-4 

89  1 

78-9 

78-6 

77  9 
83-7 
85  1 
88-7 
77-5 
82-7 
69-9 
79-1 
82-7 
78-3 
81-9 
80-6 
79-7 
82-3 

81-3 

74-2 

67-7 

68  1 

81-9 

80-3 

82-9 

86-1 

81-3 

73-5 

85-2 

84-8 

81 

81 

86-5 

90 

81-3 

82-6 

70-8 

71-6 

82*3 

81 

85-2 

86-1 

82-6 

88-7 

83-2 

83-9 

79-4 

83-5 

81-6 

81-3 

82-6 

80-6 

82-6 

90 

86-1 

80 

91 

91-6 

85-2 

79  7 

71 

71 

76-8 

75-8 

77-7 

70-5 

75-2 

74-5 

78-4 

68-4 

83-2 

77-2 
72-9 
70-9 

88-7 
86-5 
84  '8 

05*8 
65-5 

66  1 
U'J-9 
71 
64-8 

67  l 
79 

60-6 
79-7 
62*9 
67-7 
63-5 
59*7 
64-5 
60 
66*5 
70 
78*1 
80 
68-4 
71-9 
70-3 
68.4 
70-6 
72*3 
71-6 
75-2 
63-5 
71  6 

68  1 
85-5 
79-4 
70-6 
74*5 
67-7 
62*9 
61-6 
65-2 
5')*6 
59*7 
09-4 

79-5 

Vavt  TTAmmtlif tvi 

78-1 

Vennont  .......•••••.... 

77-3 

Massac  hneetta .......... . 

71-2 

9,1 -i. 

77-8 

Khode  Island 

80-2  1  89-7 

82-2 

Connecticat 

78-8 
79-8 
81-5 
80-1 
71-5 
84*4 

88-7 

81  -9 

82-3 

73-2 

73*9 

64-2 

68-7 

00-4 

67-7 

75*2 

07-4 

68-7 

80 

76-1 

59*4 

68*1 

69 

65-2 

5fl-5 

79-1 

Eastern  New  York 

Western  New  York 

Eastern  Pennsylvania . . . 

Xew  Jersey 

76 

81 

68*2 

76-2 

63*7 

Oelawkre 

87  1 

85-7 

68*3 

Maryland 

80-3 

74-2 

81-9 

76-5 

80 

79-4 

95-2 

92-3 

84-8 

79 

86-8 

85-8 

83-2 

88*4 

80-7 
78*3 
84*7 
84-6 
80*8 
81-3 
84-2 
79*9 
83*3 
80-2 
85-8 
86 

67 

District  of  Colambia.... 
Virginia 

6l-5 
CS-9 

North  Carolina 

64*4 

South  Carolina..... 

67*8 

Georgia 

76 

Eantem  Plorida 

70-9 

Western  Florida 

67*6 

Alabama 

08-2 

Mississippi 

70.2 

Louisiana 

67*2 

Texas  

01*3 

Arkansas 

82*8  1  68*4 
88  -0  '  68  -4 

69-3 

I'ennessee 

70 

Kentucky 

82-9 

H3  1  i  71-9 

71*8 

Ohio 

77  -7  1  81  -4     72  -9 

73-8 

W»^8t  Virginia 

82-3 

76-7 

81      1  80 
82-6     82-9 
81         81  -4 

07-7 

83*2 

86-8 

74  2 

73-2 

71*9 

72-6 

63*9 

70 

05-5 

04*2 

75-8 

77-7 

77-7 

66 

Indiana 

83-5 

80-6 

89  7 

69 

72-3 

73-5 

78-1 

75-8 

76-8 

81-3 

59 

74-2 

73-5 

85-7 

83-4 

86-2 

77-2 

80-4 

83 

81-2 

86-2 

82-2 

66-3 

76-9 

82  J 

80-9 

78-6 

liliuuis 

79*3 

Lower  Michigan 

Upper  Michi|^ 

78-7 

69 

79-7 

81-3 

80-6 

81 

77-4 

83-2 

73-9 

70-6 

66-5 

80-3 

77-2 

80-2 

82*1 

86-2 

84  1 

70 

87-9 

84-5 

79.4 

74*4 

77-7 
75*7 

W'ltico'nRin  ..T. 

71*4 

Minuesota 

73-4 

Iowa 

65*4 

KnuAas 

67-2 

Nebntska 

63 -9 

Missouri 

61  0 

Colorado 

65*7 

North  Dakota 

70*5 

South  Dakota 

74-4 

Average 

86-1 

82-6 

84-7 

83-6 

81 

82-5 

82 

79-3  1  80-9 

73-8 

68-4 

7L« 

Aa93- 
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States. 


Soptomber. 


October. 


November. 


t 


Maine 

New  Ilaiiipshire . . . 

Vermont 

Massach  usotta 

Bhode  Island 

Ck>Dueoticut 

Eaatcru  New  York. 

Western  New  York 

Eastern  Pennsylva- 
nia  

Western  Pennsylva- 
nia  

New  Jersey 

Delaware ' 

Maryland 

Dirttrict  of  Columbia. 

Yirftinia 

North  Carolina. 

South  Carolina 

Georgia 

Eastern  Florida 

Western  Florida 

Alabama 

Mississippi 

Louisiana 

Texaa 

Arkansas 

Tennessee 

Seutucky 

Ohio 

West  Virginia 

Indiana 

Illinois 

Lower  Michigan.. 

Upper  Michigan.. 

Wisconsin 

Minnesota 

Iowa 

Kansas.... 

Nebraska 

Missouii 

Colorailo 

North  Dakota 

South  DakotA 

Average 


77-3'  84 


81 -H   79-31 

78 

82-7 


77 
78 
87-3 
•7 


5  85  5 
70-7,  75-11  85-8 
82-3  82-6  1)5  8 
81  06-8 
80-4!  92  •» 
85  2  91 -31 
79-6  60-6; 


78-4  83-8 
72  0   80-3 
71  -3.  80 
87-7.  92  •« 

90  -3   94  -2 

91  92  1 
78 -l!  8« 
77-4;  79-3 


79-7  86-7  82  6 
78-3   90       83 
81  -7,  83  -3  82 
77    I  90    ,82-2 
76 -3  93-3  83.1 
74  -3  91  -7;  81  -3 


December. 


Year. 


79  -4  81  f 

81  -9  s:  » 

80-31  82-6 
83-2;  J^4  t 
85-r  85 
84-9!  84 -€ 
8:J-7  85  ■♦ 
82-9   84  • 


PACIFIC  COAST  DI 

V1810 

N. 

- 

January. 

February. 

March 

April. 

StetM. 

1 
1 

t 

1 

1 

1 

i 
1 

1 

1 

1 

i 

1 

i 

i 

1 

i 

1 

North  California 

92 

94 

93-3 

90 

87-7 

85-3 

84-3 

73-8 

66 

63-7 

65-7 

76-7 

75-7 

78-3 

84-6 
82-8 
81-5 
80-8 
83-3 
81-6 
81-9 

87  1 

97-9 

97-9 

83-9 

70 

73-3 

72-6 

82  1 
77  1 
86-8 

72  1 

73  2 
80-4 
76-6 

86  1 
89 -f 
93  5 
79-2 
71-3 
76-1 
73-8 

83 -S 
91*6 
85-5 
84-5 
86-8 
74-5 
79 

73-6 
67-7 
79-4 
66-5 
82-9 
72-9 
80 

78-3 

82 

83  1 

77-8 

85-2 

73-9 

79-4 

84-7 

97-3 

98-3 

88-3 

78 

83-3 

82-7 

78 
67-3 

87-8 

66 

77-3 

68-7 

72-7 

80 

South  California 

86 -t 

Arizona 

93 -t 

Nevada 

79 

Uteh 

77  7 

Oregon  

77  6 

Washington 

78  "y 

Average 

89-5. 

71-3 

82-2 

83-2 

78-2 

81-2 

88-6 

74-7 

80 

87-5 

73 

81 -T 
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PACIFIC  COAST  DIVISION— Continued. 


May. 

June. 

July. 

August. 

SUtM. 

1 

I 

£ 

1 

1 

85 

90-4 

92 

82-7 

89-8 

78-8 

70-2 

^ 

1 
1 

1 

1 

i 

86  1 

1 

1 

1 
1 

1 

76-5 

78-7 

77-4 

70 

7J-6 

70 

71 

i 

1 

Korth  California 

93-9 
99-4 
96-8 
91-3 
92-3 
77-4 
65-8 

71-6 

76-8 

84-8 

69-7 

8(5  1 

81 

76-8 

99-3 
99 -7 
100 
99-3 
96-7 
89 
84 

73-3 

74-3 

81-7 

69 

71 

59-7 

65-3 

88-9 
89-5 
92-7 
87-2 
86-4 
77-3 
76-5 

99-4 
99 
94-3 
96-4 
100 
94-5 
95-5 

!«., 

.00 
100 

00-6 

Sonth  California 

74-2  !  89-1 

91  '5 

Arizona  ................. 

85-2 
80-3 
78*4 
77-8 
76  1 

90-6 

90 

91-4 

87-8 

87-7 

81-9 
97-4 
91-3 
95-5 
91-3 

80  1 

Nevada  

86*4 

Utah     

84-2 

Orecon  .................. 

65 '8 

Waabington -  - 

83-2 

Average ....... 

88  1 

78-1  j  84-1 

95-4 

70-6 

85-5 

97 

797  1  901 

93  9 

73  » 

85*9 

Septeml 

Mfr.    i       Oct 

ober. 

November.          December. 

Year. 

States. 

1 

1 

r  66-8 

80 

1 

1' 

1 

{ 

8 

1 

85*6 

84-8 

85-5 

85-2 

84-8 

84 

80-2 

1 

88-' 
90- 
97 
86 

1 

7  74-8 

7  68-3 

73-7 

09-3 

i! 

1 

1 
1 

1 

1 

92  1 
96-3 
94-2 

s 

a 

1 

75  J 
73] 

77.' 

i 

1 

North  California.... 

Sonth  California 

JiTitOXtH  

88-1 
100 
93-2. 

i 
80  5  93-2 
92    1  97-7 

80  l   97-7 
85-2  95-8 
87-9  98-4 
70-3   89 

81  -7,  84  -2 

74-2 
65-6 
«7  1 

e»-4 

64  S 
76-5 
74-2 

82-9  94-8' 
,  81-7   88-7; 
1  87 -7   95 -2, 

75-8 
81-6 
8S? 

87-2 

85-9 

I  85-8 
87 

Nerada 

96    1  60 
90-7;  83.7 
90-3  62-7 
88 -71  71-3 

79-3   91 -O,  64-2  80-6 
82-2  88-7;  68  7   80  7 
84  9  79    I  73  2  76  -7 
84-9  80*3  65-8  74*5 

91-71  63-2  82*7 

tltah 

91  -7'  68 

92  1  74-3 
89 -31  78-8 

89-4    75-3   83-7 

Oregon 

85-2'  72-7   80-2 

Washington 

83 -ij  73-8   79-4 

Ayerage 

92 -61  70-8 

83-8;  93-7 

i 

70-2 

84-3 

90-8:  72-8 

1 

83  f  88-3 

1 

73 -SJ  82-4 

90-3 

73-8  83*7 

1 
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Table  HI. — Percentages  of  justifications  of  cold-wave  signals  for  the  year  ending  Decent 

&CI-  SI,  1S93. 
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Table  Y .—Percentages  of  verifications   of  Si-hour  forecasts  by  classes,  for  the  year 

ending  December  SI,  1393, 
[Pacific  Coast  division.] 
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FORECASTS,   STORM  WARNINGS,   AND   COLD   WAVES. 

The  attention  of  the  employees  of  the  Bureau  has  been  fixed  still  more 
strougly  than  before  upon  the  work  of  forecasting — the  primary  duty 
of  the  Bureau  in  its  relation  to  the  public. 

The  forecasts  from  the  8  a.  m.  and  8  p.  m.  observations  have  been 
made  as  usual  throughout  the  year,  the  separate  States  and  districts 
for  which  they  are  made  numbering  45  and  covering  the  entire  country 
east  of  the  Rocky  Mountains.  The  forecasts  are  made  habitually  for 
periods  of  twenty-eight  and  thirty-six  hours,  respectively,  and  for  loiiger 
,  periods  when  warranted. 

Storm  warnings  to  lake  and  seacoast  stations  and  to  the  director  of 
the  Canadian. meteorological  service  at  Toronto,  warnings  of  frost  to 
the  sugar,  fruit,  cranberry,  and  tobacco  regions,  and  warnings  of  severe 
local  storms,  cold  waves,  northers,  and  dangerous  floods  to  the  threat- 
ened districts,  have  been  issued  whenever  the  conditions  justified  them. 

An  unusually  large  number  of  storm  warnings  have  been  sent  out 
during  the  year,  and  with  marked  success.  The  past  summer  was  one 
of  unusual  frequency  in  the  occurrence  of  severe  local  storms  and  tor- 
nadoes, and  warnings  of  the  conditions  favorable  to  these  were  given 
in  nearly  every  instance.  The  cyclones  of  August  25-2T  and  October 
12-14  wore  of  marked  violence  and  followed  an  exceptional  path,  but 
the  action  taken  by  this  Bureau  to  give  notice  of  their  approach  was 
such  that  nearly  every  interest  affected  received  ample  warning,  and 
hearty  commendations  were  received  from  the  people  in  the  districts 
over  which  they  passed. 

The  warnings  of  the  approach  of  cold  waves  have  also  been  unusually 
successful  during  the  year,  abundant  testimony  having  been  received 
of  their  increas^  value  and  the  large  amount  of  perishable  products 
saved  thereby. 

On  July  1, 1893,  the  old  forecast  room,  telegraph  division,  and  river 
and  flood  room  were  consolidated  into  the  forecast  division  and 
placed  in  charge  of  the  assistant  chief  of  the  Bureau,  thus  enabling 
the  Bureau  to  dispense  with  the  services  of  a  superintendent  of  tele- 
graph, at  a  salary  of  $2,000,  and  a  professor  in  charge  of  the  river  and 
flood  room,  at  a  salary  of  $2,500.  The  superintendence  of  the  wind- 
signal-display  stations  and  of  the  lake  marine  section  has  also  been 
assigned  to  this  division. 

The  staff  of  forecast  officials  has  been  assigned  to  this  division,  and 
during  the  months  when  they  are  not  on  official  forecast  duty  they  are 
required  to  make  daily,  for  practice,  complete  forecasts  from  the  a.  m. 
map,  employing  also  a  portion  of  their  time  in  the  investigation  and 
preparation  of  reports  upon  practical  meteorological  problems  that  have 
been  officially  assigned  them.  It  is  expected  that  these  reports,  sev- 
eral of  which  have  been  completed,  will  be  of  great  value  as  practical 
aids  to  forecasting. 

The  system  of  giving  each  of  the  local  forecast  officials  in  the  service 
a  two  months'  course  of  instruction  at  this  office,  in  the  preparation  of 
the  charts  in  use  here  and  in  making  forecasts  for  the  whole  country  has 
been  resumed,  there  being  some  of  these  who  were  recently  appointed 
who  have  not  yet  had  this  valuable  training. 

Arrangements  have  been  made  with  the  Light- House  B9ard  and  the 
Superintendent  of  the  Life-Saving  Service  whereby  the  keepers  of  the 
light-houses  and  life-saving  stations  on  the  Atlantic  coast  will  telegraph 
fMs  Bureau  during  the  hurricane  season  the  occurrence  of  heavy  ocean 
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swells  or  other  signs  of  the  approach  of  hurricanes  to  our  coast  observed 
by  tLein,  these  officials  being  exceptionally  well  located  for  this  pur- 
poise.  An  instance  of  the  value  of  these  reports  occurred  during  the 
hurricane  that  strack  our  southern  coast  m  the  latter  part  of  August. 
1893,  when  a  rei>ort  of  a  heavy  ocean  swell  ofl'  Tybee  Island,  forwarded 
by  telegraph  by  our  observer  at  Savannah,  was  among  the  earliest 
intimations  that  we  received  of  its  approach. 

RIVER  AND  FLOOD  SERVICE. 

The  river  axid  flood  scrdce  has  been  reorganized  by  putting  the  mak- 
ing of  the  forecasts  of  river  stages  and  changes  in  the  hands  of  experi- 
enced observers  at  the  principal  river  stations,  assigning  to  each  one 
a  section  of  the  river  or  rivers  in  his  vicinity  to  forecast  for.  The 
observers  are  furnished  with  all  the  available  data  relative  to  the  con- 
ditions of  the  rivers  during  the  previous  floods,  and  directed  to  make  a 
careful  study  of  the  same.  They  receive  daily  telegi*aphic  reports  of 
the  stages  of  rivers  and  amount  of  rainfall  throughout  their  sections. 
The«e,  with  their  own  experience  and  the  aid  of  such  rules  as  have  been 
found  to  be  of  practical  value  in  river  forecasting  will,  it  is  thought, 
enable  them  ft)  make  more  valuable  predictions  than  have  hitherto  Ix^n 
made  under  the  old  system,  and  the  familiarity  with  the  local  ne^s 
will  enable  them  to  specialize  more  intelligently  and  distribute  the 
warnings  more  effectively. 

The  efficiency  of  the  storm  warning  system  on  the  Great  Lakes  has 
been  considerably  increased  by  the  establishment  of  10  new  display 
stations,  and  decided  progress  has  been  made  in  the  work  of  ascei-tain- 
ing  the  set  of,  and  charting,  the  lake  currents.  A  large  number  of 
bottles  have  been  floated  during  the  season  for  this  purpose,  and  a  pre- 
liminary current  chart,  as  a  result  of  the  work  for  1892,  has  been  pre- 
pared and  published. 

The  investigation  of  the  meteorological  conditions  that  prevail  over 
the  Great  Lakes  has  also  been  greatly  extended,  over  100  new  volun- 
tary observers  having  been  secured  from  among  the  masters  of  lake 
vessels.  The  collection  of  the  data  in  relation  to  the  currents  .,nd 
met(K)rology  of  the  Great  Lakes  has  entaQed  very  little  expense  to  the 
Government,  and  it  is  expected  that  it  will  prove  of  great  value  to  the 
lake  marine. 

REPAIR  OF  SEACOAST  TELEGRAPH  LINES. 

Under  the  head  of  maintenance  and  rei)airs  of  seacoast  telegraph 
lines  the  most  important  feature  was  the  completion  in  July  last  of 
the  telephone  lines  and  cables  connecting  Thunder  Bay  and  Middle 
Isl^fnds,  in  Lake  Huron,  with  the  Weather  Bureau  office  at  Alpena, 
IVlic  li.,  thus  permitting  the  establishment  of  display  and  vessel -report- 
ing stations  on  these  islands.  The  line  to  Thunder  Bay  Island  is  ir| 
miles  Ion  J.,  inelusive  of  3|  miles  of  submarine  cable;  that  to  Middle 
Island,  lo\  uiiies,  with  2J  miles  of  cable.  Both  lines  were  put  in  opera- 
tion July  14,  181*3,  and  have  worked  without  materia  interruption 
since  that  date. 

Extensive  fj^eneral  repairs  were  made  on  the  Tatoosh  Island,  Fort 
Oaiiby,  and  Ilutteras  sections,  with  excellent  results.  The  work  on  the 
flrst  named  section  consisted  mainly  ii\  clearing  out  trails  through  the 
dense  forest  and  underbrush  to  facilitate  the  movements  of  repairmen, 
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and  in  changing  portions  of  the  line  to  prevent  damage  from  land- 
slides. Two  additional  repair  stations  were  established  along  the  line, 
which,  it  is  hoped,  will  greatly  lessen  the  frequency  and  duration  of 
interruptions  as  compared  with  last  year.  The  exceedingly  rough 
character  of  the  country,  absence  of  roads,  prevalence  of  high  windn, 
etc.,  render  the  efficient  maintenance  of  this  line  a  difficult  problem  at 
all  times,  justified  only  by  its  great  and  growing  importance  to  the 
shipping  interests  of  Puget  Sound  and  the  North  Pacific  coast.  The 
following  extract  from  the  report  of  the  inspector  who  visited  Tatoosh 
Island  last  October  may  be  of  interest  in  this  connection : 

Since  September  1  aU  tug  boats  from  tbe  Bonnd  (Puget  Sound)  receive  ordcrt 
from  tbeir  owners  fi:om  tbis  station  by  telegraph.  It  is  a  great  advantage  tu  the 
ebipping  interests.  A  large  blackboard  is  m  coarse  of  construction  and  is  to  l>« 
placed  on  the  blutf,  and  messages  to  l)e  written  in  large  letters  so  that  tbey  can  b« 
read  with  a  glnss,  thus  saving  time  and  expense  to  vessels  passing  in  or  out.  Sliip- 
piug  reports,  weather  and  vessels,  are  sent  by  telegraph  three  times  a  day  to  Fori 
Angeles,  Port  Townseud,  and  Seattle.  A  record  of  aU  vessels  passing  in  or  out  is 
prepared  by  the  observer. 

On  the  Hatteras  section  1,169  new  wooden  telegraph  poles  were  put 
np,  and  the  entire  line  given  a  general  overhauling.  The  chief  oiMira- 
tor  at  Cape  Henry  reports  that  this  work  was  done  in  an  entirely  sat- 
isfactory manner,  and  that  the  line  is  now  in  excellent  condition,  except 
that  (owing  to  the  damage  done  by  the  cyclones,  of  August  and  Octo- 
ber last)  25  additional  poles  and  12  miles  of  new  wire  should  be  used 
to  strengthen  certain  weak  places.  The  south- shore  end  of  the  New 
Inlet  (North  Carolina)  cable  was  lengthened  by  122  yards,  to  prevent  a 
threatened  washout.  Tbe  cable  between  Cape  Henry  and  Cape  Charles 
was  broken  during  January,  Efforts  to  recover  and  splice  tbe  broken 
ends  having  proved  fruitless,  the  honorable  Secretary  authorized  the 
abandonment  and  subsequent  sale  of  this  cable,  which,  at  best,  had 
been  of  little  direct  value  to  the  public  service.  The  following  extract 
from  the  chief  operator's  line  journal,  dated  Cape  Henry,  September 
14, 1893,  gives  an  example  of  some  of  the  services  rendered  by  the 
Hatteras  line: 

By  request  of  tbe  commandant  of  tlie  Norfolk  navy-vard,  tbe  United  States 
cruiser  Detroit  was  to-day  flagged  and  instmcted  by  tbis  office  to  return  to  Hampton 
Roads.  The  vessel  was  bound  to  Rio  de  Janeiro,  Brazil,  but  orders  bad  been  issued 
by  the  Navy  Department  deferring  the  cruiser's  departure  anti)  after  her  final  trial 
trip.  When  tbe  telegraphic  order  reached  Hampton  Roads  and  Norfolk  tbe  vesnel 
was  beyond  tbe  reacn  oi  communication  by  tbe  nsual  methods,  but  upon  Admiral 
Brown  requesting  the  assistance  of  the  Bureau  in  liis  efforts  to  overhaul  the  steamer, 
prompt  action  was  taken  on  his  request,  with  the  result  that  the  Detroit  was  back 
in  Hampton  Roads  at  noon. 

The  line  from  Titusville  to  Jnpiter  was  prostrated  and  badly  dam- 
aged by  the  cyclone  of  October  13.  As  the  northern  portion  of  this 
line  had  already  been  duplicated  by  a  railroad  telegraph  line  now  under 
construction  between  Titusville  and  Jupiter,  with  the  expectation  that 
the  entire  distance  would  be  covered  by  the  road  by  February  next,  no 
expense  was  authorized  for  rebuilding  the  Government  line.  Under  an 
agreement  between  the  Chief  of  the  Bureau  and  the  railroad  company 
the  latter  has  rebuilt  the  southern  half  of  the  line,  with  the  privilege 
of  using  the  same  until  its  own  wire  reaches  Jupiter,  when  the  entire 
Government  line  can  be  put  up  for  sale  at  auction. 

Less  extensive  general  repairs  were  also  made  necessary  during  the 
year  on  the  Nantucket,  Wilmington,  and  Point  Reyes  sections.  At  this 
date  all  lines  are  rei>orted  to  be  in  good  condition  for  the  winter. 

The  entire  mileage  of  telegraph  mies  and  submarine  cables  is  645,  of 
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which  16G  miles,  in  3  seijtions,  are  on  the  Pacific  coast;  488  miles,  in 
5  sections,  on  the  Atlantic  coast,  and  1  section  of  31  miles  on  Lake 
Hurop. 

With  reference  to  the  other  duties  of  the  telegrap}i  service,  it  may  be 
mentioned  that  in  making  contracts  for  the  present  fiscal  year  a  reduc- 
tion of  about  12J  per  cent  was  obtained  on  telegraph  rates  for  the 
Bureau. 

8TATF  WBATHBR  SERVICES. 

The  year  1893  has  been  one  of  much  activity  in  State  weather  serv- 
ice work.  Before  the  close  of  1892,  as  stated  in  the  last  Annual  Report 
of  the  Secretary  of  Agriculture,  State  weather  service  organizations  had 
been  so  extended  as  to  cover  the  whole  of  the  United  States,  the  last 
service  organized  being  that  for  Idaho.  The  entire  field  being  thus 
covered,  the  work  of  the  year  1893  has  been  in  the  direction  of  further 
developing  and  improving  the  services  already  in  operation. 

That  the  popularity  and  usefulness  of  the  State  weather  service  is 
becoming  more  fdlly  recognized  as  the  work  of  these  organizations 
becomes  more  generally  known  is  attested  by  the  fact  that  during  the 
pa«t  year  the  legislatures  of  New  York,  Pennsylvania,  and  North  Dakota 
have  made  liberal  provision  for  the  support  of  their  respective  services. 
As  New  York  and  Pennsylvania  had  in  former  years  made  provision  for 
their  services,  the  continued  aid  thus  given  is  evidence  of  proper  recog- 
nition and  appreciation  of  the  value  of  the  work  performed.  The  work 
accomplished  by  the  Maryland  State  service  during  the  year  was  so 
effective  that  the  governor,  whose  approval  of  the  bill  for  the  support 
of  that  service  was  given  only  upon  condition  that  but  one-half  of  the 
sum  appropriated  should  be  expended,  withdrew  his  objections  and 
authorized  the  expenditure  of  the  full  amount  of  the  appropriation 
($2,(X)0)  in  carrying  on  the  work  of  the  service.  It  is  believed  that  dur- 
ing the  ensuing  year  the  legislatures  of  other  States,  recognizing  the 
importance  of  the  State  weather  services,  will  provide  for  their  main- 
tenance. 

STATION  OFFICEES  AND  TRANSFERS. 

Owing  to  pressure  of  other  professional  duties.  Prof,  P.  H.  Mell,  who 
organized  the  Alabama  weather  service  in  1884,  with  headquarters  at 
Auburn,  found  it  impracticable  to  continue  longer  in  charge  of  that  serv- 
ice, and  on  July  1, 1893,  retired  from  the  directorship.  Under  Prof. 
!Meirs  management  the  Alabama  weather  service,  which  was  among  the 
first  to  begin  active  cooperation  with  the  National  Bureau  in  the  distribu- 
tion of  weather  forecasts,  became  one  of  the  most  eificient  local  weather 
services  in  the  country.  Upon  the  resignation  of  Prof.  Mell  the  central 
station  of  the  Alabama  service  was  transferred  from  Auburn  to  Mont- 
gomery and  placed  under  the  charge  of  an  official  of  the  Weather 
Bureau.  Montgomery  being  centrally  located,  with  better  facilities  for 
communication  than  exist  at  Auburn,  the  future  prospects  of  this  State 
service  are  most  encouraging.  The  central  station  of  the  Nebraska 
weather  service  has  also  been  transferred  from  Crete  to  Omaha.  This 
change  was  made  in  view  of  the  superior  facilities  for  the  printing  and 
distribution  by  mail  and  telegraph  of  the  information  collected  by  the 
State  and  National  services.  By  this  transfer  of  the  central  station  to 
Omaha  Prof.  Goodwin  D.  Sweezey  retired  from  the  directorship  and 
was  succeeded  by  the  official  in  charge  of  the  regular  Weather  Bureau 
station  at  Omaha. 
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The  same  reasons  that  prompted  the  Chief  of  the  Weather  Bureau 
ill  ordering  the  transfer  of  the  central  stations  of  the  Alabama  and 
i!^ebra«ka  services — viz,  to  secure  improved  facilities  for  the  collection 
of  meteorological  and  crop  data  and  for  the  distribution  of  the  weather 
forecasts  and  other  information — also  caused  the  transfer  of  the  cen- 
tral station  of  the  Mississippi  service  from  University  to  Yicksburg, 
and  that  of  the  Washington  weather  service  from  Olympia  to  Seattle. 
While  these  changes  in  the  locations  of  the  central  stations  of  the  Ala- 
bama, Mississippi,  Nebraska,  and  Washington  weather  services  will 
make  it  possible  to  accomplish  much  more  efficient  work  in  those  States, 
this  action  involved  the  loss  of  the  services  of  the  directors  of  the 
Alabama,  Mississippi,  and  Nebraska  weather  services,  respectively  ,•  but 
they  have  been  succeeded  by  men  of  experience  and  ability,  who  will 
earnestly  endeavor  to  further  improve  and  extend  the  work. 

At  the  close  of  the  year  the  transfer  of  the  central  station  of  the 
Virginia  service  from  Lynchburg  to  Richmond  is  ijnder  advisement, 
and  it  is  probable  that  the  change  under  consideration  will  be  made 
before  the  opening  of  the  crop  season  of  1894.  By  the  proposed  trans- 
fer it  is  expected  that  a  closer  cooperation  between  the  State  service 
and  the  State  board  of  agriculture  will  be  secured  to  the  mutual  a^l  van- 
tage of  both  State  and  National  services. 

WEATHEB   CROP   BULLETINS. 

The  weather  crop  service  continues  to  be  the  most  valuable  feature 
of  State  weather  service  work.  All  State  weather  services,  except^ 
that  of  Nevada  (in  which  State  the  principal  work  has  been  the  collec- 
tion and  publication  of  meteorological  data,  owing  to  the  limited  extent 
to  which  agricultural  pursuits  are  carried  on),  have  issued  weather- 
crop  bulletins  during  the  season  of  planting,  cultivating,  and  harvest- 
ing of  crops.  These  State  weather  crop  bulletins  are  based  upon 
impartial  and  reliable  reports  on  the  weather  and  crop  conditions  each 
week  duriug  the  season,  the  report  being  so  mailed  as  to  reach  the 
Stat«  service  center  Monday  afternoon,  or  early  Tuesday  morning,  and 
as  a  rule  to  cover  as  nearly  as  pos^ble  the  week  ending  Monday.  The 
correspondents  are  so  distributed  that  their  reix)rts  furnish  the  official 
at  the  State  center  full  information  as  to  the  weather  and  crop  condi- 
tions of  the  Stat^,  from  which  he  is  enabled  to  prepare  the  State  bul- 
letin containing  a  review  of  the  conditions  prevailing  during  the  pre- 
vious week.  During  the  seasion  of  1893  the  number  of  weather  crop 
correspondents  was  increased  by  more  than  100  per  cent  over  the 
number  of  the  previous  year,  there  being  at  the  midst  of  the  season 
moie  than  9,000  cro})  eorresi)ondent8  cooperating  with  the  several  serv- 
ices throughout  the  country. 

The  circulation  of  the  weekly  weather  crop  bulletins  of  State  services 
has  also  greatly  increased,  the  weekly  editions  of  as  many  as  ten  serv- 
ices ranging  from  1,000  to  11,000  copies;  the  others  for  the  most  part 
closely  approximating  the  first-named  figure.  While  this  distribution 
of  the  bulletins  insures,  wide  publicity  of  the  information  they  contain, 
the  press  of  the  country  affords  by  far  the  most  effective  means  of  dis- 
tribution, as  the  bulletins  are  printed  in  a  large  proportion  of  the 
weekly  and  daily  papers  and  in  many  agricultural  journals  throughout 
the  country.  As  an  illustration  of  the  extent  to  which  the  State  bulle- 
tins are  circulated  through  the  public  prei^s,  it  may  be  stated  that  the 
Missouri  and  Arkansas  bulletins  are  reprinted  in  nearly  200  patent- 
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Bbeet  weeklies  having  an  aggregate  circulation  of  more  than  150,000 
copies. 

As  the  !N^ational  Weather  Cix>p  Bulletin,  issued  at  Washington,  ia 
ba.sed  upon  the  information  received  by  telegraph  from  the  various 
State  centers,  and  as  there  has  been  such  a  general  and  decided  exten 
sion  of  this  work  in  all  States,  the  data  composing  the  National  Bulle- 
tin has  been  more  complete  than  in  any  previous  year.  The  demajid 
for  this  publication  continues,  and  during  the  year  arrangements  were 
made  for  the  public  display  of  the  bulletin  in  more  than  130  cities  and 
towns  of  more  than  6,000  inhabitants,  through  the  cooperation  of 
mayors,  postmasters,  and  other  officials.  From  the  temperature  and 
precipitation  chai-ts  accompanying  the  National  Bulletin  may  be  readily 
seen  how  the  current  weekly  temperature  and  rainfall  compare  with 
the  normals  deduced  from  observations  covering  long  periods.  The 
reproduction  in  agricultural  journals  of  the  National  Weather  Crop 
Bulletin  and  special  charts  of  temperature  and  rainfall,  a  work  referrwi 
to  in  the  last  annual  report,  has  been  continued  this  season  with  the 
same  success  that  attended  similar  work  last  year. 

The  fonner  excellent  character  of  the  monthly  reports  of  State 
weather  services  has  been  ftiUy  maintained  during  the  year,  and  the 
general  increase  in  the  number  of  voluntary  observers,  ui>on  whom 
these  reports  so  largely  depend,  has  afforded  more  than  the  usual 
amount  of  material  tor  discussion  and  investigation.  The  detail^ 
cliniatological  data  published  in  these  reports  render  them  of  much 
value.  During  the  past  summer  it  was  found  that  the  representatives 
of  Ibreign  meteorological  services  in  attendance  at  the  Columbian 
Exhibition,  in  calling  at  the  Weather  Bureau  in  Washington  manifested 
great  interest  in  the  State  weather  service  system,  and  were  anxious 
to  secure  specimen  copies  of  the  publications  issued. 

WEEKLY  SNOW  CHART. 

During  the  latter  part  of  January,  1893,  the  publication  of  a  chart 
of  the  size  of  the  daily  weather  map,  showing  the  depth  of  snow  on 
the  ground  at  8  p.  m.  of  Monday  ol^each  week,  was  commenced  at  this 
office,  based  upon  telegraphic  reports  made  at  the  hour  named,  by  the 
observers  of  the  Bureau.  The  first  issue, of  this  snow  chart  was  that  for 
the  week  ending  January  23,  1893,  and  it  was  regularly  published  each 
week  thereafter  until  the  close  of  the  winter.  The  favor  with  which 
this  chart  was  received  has  induced  the  Chief  of  the  Bureau  to  make  it 
a  permanent  publication  during  the  winter  season.  Its  publication  for 
the  winter  of  1893-'94  was  resumed  December  5,  and  in  addition  to 
illustrating  in  graphic  manner  the  depth  of  snow  on  the  ground,  the 
detailed  reports  of  which  are  given  in  tabular  form,  provision  was  also 
made  for  publishing,  in  connection  with  this  chart,  information  as  to 
the  thickness  of  ice  in  the  various  rivers  and  harbors  at  Weather 
Bureau  stations.  The  snow  charts  issued  during  the  winter  of  1892-^3 
were  reproduced  by  chalk-plate  process  in  the  columns  of  a  number  of 
the  larger  newspapers  in  different  sections  of  the  country.  When  the 
protection  afforded  winter  wheat  by  a  covering  of  snow  is  considered, 
it  will  readily  be  seen  why  such  interest  would  be  taken  in  a  publica- 
tion that  shows  at  a  glance  the  extent  and  depth  of  snow  during  the 
winter.  This  snow  chart  is  also  of  great  importance  to  the  lumber 
interests  of  the  Northwestern  States.  Mr.  James  F.  Buckner,  secretary 
of  the  Louisville  (Ky.)  Board  of  Trade,  in  a  communication  addressed 
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to  tlie  observer  at  Louisville,  under  date  of  January  28,  1893,  referring 
to  this  chart,  states  as  follows  : 

Referring  to  your  note  of  the  26fch  instanti  inclosinpf  copy  of  chart  showing  snow- 
fall up  to  8  o'clock  p.  m.  Monday,  tho  23d  instant,  I  have  to  «iy  that  I  have  exam- 
ined the  chart  carei'uUy  and  have  called  to  it  the  attention  of  a  considerable nurahur 
of  the  members  of  the  board  of  trade,  who  are  interostM  in  snch  uiatters,  and  onr 
nnanimons  opinion  is  that  it  is  a  raoet  valuable  pnblication,  in  fact  one  of  the  rery 
best  isMued  by  your  Bureau,  and  we  siaoerely  hope  th«t  the  Department  will  continue 
to  send  it.  The  chart  is  of  especial  interest  to  ^oite  a  large  number  of  the  members 
of  this  board  of  trade  who  are  engaged  in  milling  and  dealing  ingrain  (wheat)  gen- 
tJK^Iy. 

The  Chief  of  the  Bureau  is  also  in  receipt  of  numerous  other  communi- 
cations commending  the  snow  chart. 

SPECIAL   THUNDBIISTORM   OBSERVATIONS. 

Tlie  collection  of  special  thunderstorm  observations,  after  the  plan 
followed  during  the  summer  of  1892,  was  continued  this  year,  the  region 
of  observations  being  extended  to  include  the  territory  east  of  the 
100th  meridian,  north  of  the  35th  parallel.  A  large  number  of  observa- 
tions were  collected  during  the  months  of  June,  July,  and  August,  an 
investigation  of  which  is  now  being  conducted. 

VOLUNTAUY   OBSERVERS. 

The  total  number  of  voluntary  stations  established  duiing  the  year 
ending  June  30,  1803,  was  540.  Of  these  over  300  were  fuSy  or  par- 
tiall}'^  equipped  with  instruments  of  the  Bureau,  About  50  i>er  cent  of 
the  remainder,  or  about  100  stations,  were  furnished  with  instruments 
by  the  several  State  weather  services,  while  the  personal  property  of 
the  observes  formed  the  equipment  of  the  rest.  The  total  number  of 
voluntary  observers  is  about  2,500,  including  Army  post  surgeons  and 
agents  of  the  Central  and  Southern  Pacific  llailroiul  systems. 

THE   COTTON  REGION   SERVICE. 

The  cotton  region  service,  which  was  placed  under  this  division  in 
July,  has  been  continued  as  in  former  years,  the  observers  taking  one 
observation  daily  of  rainfall  and  extremes  of  temperature,  and  tele- 
graphing the  same  to  the  several  centers.  The  present  organization  of 
the  cotton  region  service  is  very  complete  in  most  of  the  cotton-produc- 
ing States,  but  a  larger  number  of  stations  in  Texas  would  materially 
improve  the  service  in  that  State. 

CONVENTION  UP  WEATHER  SERVXOE  OFFICIALS. 

The  important  work  now  being  conducted  by  State  weather  services 
throughout  the  country  makes  it  very  desirable  that  the  officials  of 
these  services  should  meet  in  convention  for  the  purpose  of  exchange 
of  views  and  discussion  of  various  matters  of  importance  in  connection 
with  their  work.  Such  a  conveution  was  held  in  Rochester,  N.  Y.,  in 
1802,  when  a  permanent  organization,  known  as  the  "American  Asso- 
ciation of  State  Weather  Services,"  was  formed.  The  second  c^)nveu- 
tion  of  this  association  was  bold  in  Chicago,  August  21-25,  1S93,  an 
abstract  of  the  proceedings  of  which  was  published  in  the  Monthly 
Weather  Review  of  August,  1893. 
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THE  DISTRIBUTION    OF    FORECASTS,    AND    FROST,    COLD-'WAVB, 
INLAND- STORM,  AND  RAIN  WARNINGS. 

In  the  distribution  of  weather  forecasts  and  special  warnings  every 
available  means  of  transmission  is  being  utilized;  and  wLile  the  num- 
ber of  stations  receiving  such  weather  information  by  telegraph  or  tele- 
phone at  Government  expense  has  been  materially  decreased  during 
the  year,  the  number  of  places  to  which  forecasts,  etc.,  are  furnished 
at  little  or  no  cost  to  the  Bureau  has  been  largely  augmented.  The 
number  of  stations  now  receiving  the  full  forecasts  by  telegraph  or  tele 
phone  at  Government  expense  is  1,613 — a  reduction  of  275  during  the 
past  year;  and  the  number  of  places  receiving  the  same  information 
through  gratuitous  distribution  is  over  7,000—  an  increase  of  over  3,00*) 
during  the  same  period.  Plans  have  been  perfected  for  an  extended 
distribution  of  the  forecasts  by  mail,  and  the  total  number  of  places 
receiving  such  information  will  be  largely  increased  in  the  near  ftiture, 
as  it  is  expected  that,  through  >the  voluntary  cooperation  of  the  inter- 
ested persons,  this  Bureau  will,  during  the  coming  year,  be  enabled  to 
have  its  forecasts  posted  in  many  thousands  of  post-oflftces  within  agri- 
cultural sections  which  have  not  heretofore  reC'Cived  the  benefit  of  such 
information. 

COOPERATION  OF  RAILROAD   COMPANIES. 

A  large  number  of  railroad  companies  are  cooperating  with  this 
Bureau  in  the  work  of  distributing  the  forecasts  by  telegraphing  the 
same  over  their  lines  (in  some  cases  twice  daily),  and  as  a  rule  require 
prompt  and  proper  attention  on  the  part  of  their  employees  concernnig 
the  receipt  and  posting  of  the  weather  telegrams.  Other  railroad  com- 
panies are  performing  this  service  gratuitously  through  the  medium  of 
train  baggage  masters,  who  distribute  the  bulletins  to  station  agents, 
and  they  in  turn  post  the  information  for  the  benefit  of  the  public. 
Weather  symbols  are  displayed  on  the  baggage  cars  of  the  following 
railroads:  Chicago  and  Grand  Trunk;  Chicago  and  West  Michigan ; 
Grand  Rapids  and  Indiana;  Pontiac,  Oxford  and  Port  Austin;  Chicago 
and  Rock  Island. 

Over  400  full  sets  and  nearly  100  partial  sets  of  weather  signal  flags 
were  furnished  to  displaymen  by  this  Bureau  during  the  past  year. 

The  whistle  signals  are  used  to  a  considerable  extent  in  some  States. 
In  the  State  of  Ohio  alone  the  use  of  the  stationary  engine  as  a  means 
of  disseminating  weather  forecasts  has  constantly  increased  in  favor, 
and  over  50  towns  in  that  State  are  now  sounding  the  weatber  fore- 
casts daily.  These  points  alone  represent  over  200,000  farmers  within 
the  limits  of  hearing  of  the  signals.  The  usefulness  of  this  method  of 
service  is  beyond  expectation,  as  is  also  its  appreciation. 
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FOBBOASTS  AND   WAENINOS  DISTBIBUTED. 

The  following  tabulated  statement  shows  the  number  of  places  sup- 
plied with  forecasts  and  special  warnings  by  paid  service  and  without 
expense,  and  is  arranged  with  a  view  to  comparison  of  the  work  of  dis- 
tribution in  each  State  and  Territory: 

Distribution  of  forecasts,  cold-wave,  and  frost  warnings. 


Grand  total,  9,323. 


INSTRUMENTS. 


By  telegr%ph    or    telephone,  at 
Government  expense. 

Without  expense 

to  the  TJnit<^d  States, 
by- 

SUtee  and  Territories. 

Forecasts 

and 
warnings. 

Cold -wave        Frost 
warnings     warnings 
only.             only. 

^Mail 

Telepaph 
phouo. 

Railroad 
telegraph. 

JUilrnad 

train 
service. 

Alabama 

19 

I 
24 
55 
15 
12 

5 

1 

18 
44 

1 

80 
76 

6 

72 
49 
39 
25 
29 
18 
15 
U 
51 
85 
53 

5 
46 

2 
20 
28 

1 

218 

1 

4 

\ 
53 

Arizona 

1 

A  rkoiiHas 

1 

8 
4 

7 

4 

'"'ii' 

2 

17 
24 

2 
26 

4 
8J 

1 

Calitumia 

CuloraUo 

5 

4 

7 

(Connecticut ........... 

47 

4 

Delaware 

Distdct  of  Columbia  . . 

;•*:':::::::::::: 

:::::::::::::::::: 

Florida 

1 

18 
39 

180 
66 

9 

13 
56 



Georgia 

82 

Idaho 

niinois 

ii 

4 

5 

151 
111 

10 

181 
83 

Indiana.... 

80 

Indian  Territory 

IoT\a 



ii 

8 
6 
4 
2 
1 
5 
7 
2 
6 
6 

100 

100 

1 

32 

8J 

4 

13 

7 

18 

47 

233 

Kansas 

23 
3 
17 

4 
7 

91 

3 

Kentucky 

43 

27 

1 

3 

16 

LfOuisiana 

16 

Maine 

10 
70 

77 

Maryland 

Mattnaohniietts 

303 

Michigan 

11 

3 

50 

53 

1 

ici" 

5 

Minnesota. 

•        12 
10 

1 

Mi^HiiiH)ui>i  ....,.r 

67 

14 

Missouri 

60 

Montana 

"' 

Nebraska 

4 

140 

11 

Nevada 

New  Hampshire 

1 
5 

113 
55 

8 
14 

3 

150 

31 

New  Jersey    .......... 

22 

New  Mexico 

New  York 

97 
55 
16 
104 

3 

27 
65 

3 

50 
44 
20 
40 

27 
2 

1 

15 
24 
14 
94 

1    267 

1     246 

"437* 

115 
8 

1 
67 

236 

155 

North  Carolina 

16 

North  Dakota 

Ohio 

53 

Oklahoma  Territory. . . 
Oregon 

4 

130 
3 

5 
39 

;    15 

107 

Peonsvlvania 

15 

1 
7 
9 

I 

1 

85 

709 

7 

Rhode'lsland. 

27 

South  Ca**oIina 

11 

20 

South  Dakota 

14 
24 
14 



Termesnee 

19 

20 
4 
4 
12 
54 

92 

Texas 

Utah 

6 
8 

Vermont 

12 
25 
19 
18 
108 

1     106 
8 

4 

Virginia 

3 

11 
3 
11 

18 

88 

Wa8bin*»ton 

31 

West  Virginia 

1 

-57- 

1 

7 

40 

TV  iscousin ............. 

WTominir 

9 

Total 

1,613 

174 

458 

'3,065 

620 

2,129 

1,264 

The  work  inaugurated  a  few  years  since  of  improving  very  much  the 
instrumental  equipment  of  stations  by  providing  them  with  instruments 
furnishing  continuous  and  automatic  records,  and  the  development  and 
improvement  of  the  instruments  themselves,  have  been  prosecuted 
throughout  the  year  with  very  gratifying  results. 
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There  are  now  in  use  at  the  stations  the  following  special  instruments ; 
69  registers,  recording  mnd  direction,  velocity,  and,  in  some  cases,  raiu- 
fall  and  sunshine;  90  registers,  recording  wind  velocity;  70  barographs. 
88  thermographs,  recording  pressure  and  temperature,  respectively;  1^ 
photographic  sunshine  recorders,  to  which  have  been  recently  added  24 
electrical  recorders  of  sunshine,  and  10  recording  rain  and  snow  gauges. 

Among  the  instruments  specified  above  special  improvements  in 
respciit  to  various  details  of  construction  have  been  made  in  the  devices 
for  securing  registration  of  wind  direction  and  velocity.  The  instru 
ments  for  recording  rain  and  snowfall  and  for  securing  an  electrical 
registration  of  sunshine  were  devised  during  1892,  and  greatly  devel- 
oped and  rendered  practically  a])plicable  to  station  work  during  the 
current  year. 

The  correspondence  growing  out  of  the  supervision  of  the  instru- 
mental equipment  of  stations  and  the  routine  duty  of  inspection  of 
records  from  recording  instruments  has  been  promptly  disposed  of 
without  increase  in  the  number  of  employees,  notwithstanding  the  very 
great  increase  in  the  volume  of  the  work  incident  to  the  enlarged  and 
elaborated  equipment  of  stations. 

The  introduction  of  continuously  recording  instruments  at  our  sta- 
tions marks  an  important  step  in  advance,  not  only  in  accumulating 
data  of  great  climatic  value,  but  in  supplying  the  needs  of  great  busi- 
ness and  commercial  interests  by  having  complete  automatic  records  of 
storms  and  general  meteorological  conditions  at  all  hours,  day  and 
night.  Without  such  instruments,  and  with  eye  observations  in  the 
morning  and  evening  only,  it  was  never  possible  to  give  accurate  reports 
of  special  meteorological  conditicms  of  great  importance  to  engineers, 
builders,  shipj)ers,  etc.,  or  to  courts  of  justice. 

By  means  of  the  improved  devices  we  are  using  with  great  success 
at  many  stations  we  are  able  to  obtain  continuous  records  hour  after 
hour,  showing  at  each  moment  of  time  the  direction  of  the  wind,  its 
v^ocity,  the  duration,  moment  by  moment,  of  sunshine  or  cloudinesvS, 
the  temperature  of  the  air,  the  pressure  of  the  air,  the  time  of  begin- 
ning and  ending  of  rainfall  or  snowfall,  and  not  only  the  total  quantity 
of  precipitation,  but  also  whether  the  fall  was  rapid  and  in  torrents  or 
gentle  and  prolonged.  Applications  indorsed  by  boards  of  trade,  engi- 
neers, and  others  are  repeatedly  received  from  many  of  the  stations  not 
yet  equipped  with  these  recording  instruments,  urging  that  this  improve- 
ment of  the  service  furnishing  such  valuable  and  important  data  be 
extended  in  their  direction  and  developed  to  its  greatest  utility. 

REPAIR   OF  DAMAGED  INSTRUMENTS. 

The  great  and  increasing  volume  of  work  devolving  upon  the  instru- 
ment room  taxes  to  the  utmost  the  present  force  available  for  its  prompt 
performance.  This  is  particularly  the  case  in  respect  to  the  work  of 
repairing  damaged  and  unserviceable  instruments.  The  nature  of  the 
work  is  such  that  it  is  impossible  to  accomplish  it  successfully  outside 
the  office,  from  the  fact  that  the  work  is  of  the  greatest  diversity,  requir- 
ing speoial  provision  for  each  particular  case,  and  the  best  results  can 
be  obtained  only  under  the  immediate  supervision  of  the  official  in 
charge  of  instruments.  We  now  have  on  hand  many  old  instruments, 
more  or  less  damaged  by  use,  that  can  be  made  serviceable  by  various 
repairs  and  modifications,  and  this  work  is  being  done  in  the  machine 
shop.  Only  two  workmen,  however,  are  available,  and  the  progress  of 
repairs  is  very  slow  and  tedious.  Additional  assistance  is  very  greatly 
needed. 
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During  the  year  ending  June  30, 1893,  there  were  added  to  the  library 
1,170  books  and  653  pamphlets,  or  a  total  of  accessions  of  1,823  nutn- 
bei  s,  the  largest  number  of  meteorological  books  and  pamphlets  added 
in  any  one  year  since  the  organization  of  the  Weather  Bureau  in  1S70, 

The  books  in  the  library  now  number  14,301  and  the  pamphlets  4,640 
Only  such  books  and  pamphlets  are  addeil  as  bear  upon  the  legitimate 
woik  of  the  Bureau.    More  than  one-half  of  these  are  acquired  by  a 
system  of  exchange  with  home  and  foreign  weather  services,  or  by  gift. 

A  valuable  collection  of  patent  specifications  and  drawings  relati!)g 
to  meteorological  instruments  was  obtained  for  the  library  from  the 
Commissioner  of  Patents.  This  collection  com])ri8es  over  400  numbers, 
and  includes  practically  all  patents  of  this  class  issued  in  the  United 
States  up  to  1893. 

As  opportunity  offered  during  the  year  titles  were  added  to  the  gen- 
eral bibliography  of  nieteorology,  mostly  from  books  and  i>eriodicals  in 
the  library  of  ^e  Weather  Bureau.  The  collection  now  comprises 
over  65,000  titles.  The  useftilness  of  this  catalogue  would  be  greatly 
increased  by  the  publication  of,  at  least,  the  portions  relating  to  those 
bran(;he8  of  meteorology  to  which  the  Bureau  is  at  present  devoting 
special  attention,  i.  e.,  weather  forecasting  and  climatology. 

RECORDS. 

In  any  comprehensive  system  of  meteorological  observations  a  number 
of  checks  upon  the  accuracy  of  the  work  of  each  individual  observer  is 
necessary.  The  scheme  of  checking  the  accuracy  of  the  observations 
made  by  Weather  Bureau  observers  begins  with  the  reports  received 
twice  daily  by  the  translator.  The  entire  mass  of  data  charted  on  the 
daily  weather  map  is  subjected  to  his  scrutiny,  and  steps  are  immediately 
taken  to  correct  improbable  entries  and  apparent  inaccuracies.  Later, 
when  the  manuscript  observations  are  received,  they  are  subjected  to  a 
further  examination  with  a  view  of  correcting  the  errors  that  naturally 
occur  in  reductions  and  compilations.  It  is  especially  gratifying  to 
report  that  with  but  few  exceptions  the  work  in  this  respect  is  highly 
creditable. 

Several  hundred  transcripts  of  records  of  meteorological  observations 
have  been  made  during  the  year  for  use  as  evidence  in  courts  of  law, 
and  the  records  of  outlying  stations  have  been  taken  into  court  in  a 
large  number  of  additional  cases.  Many  of  these  transcripts  have 
been  used  in  actions  involving  large  sums  of  money,  and  it  frequently 
happens  that  the  turning  point  of  the  case  hinges  upon  the  state  of  the 
weather.  Especially  is  this  so  in  the  case  of  transplortation  companies 
carrying  perishable  goods. 

The  twenty- third  year  of  continuous  meteorological  observations 
under  the  auspices  of  the  General  Government  was  completed  on  No- 
vember 1, 1893.  In  the  beginning  there  was  naturally  more  or  less 
uncertainty  as  to  the  amount  and  character  of  meteorologic  and  climatic 
data  that  should  be  placed  on  record.  Succeeding  years,  however, 
developed  a  tendency  towards  expansion,  both  as  to  the  phenomena 
investigated  and  the  details  of  observation.  The  maximum  period  of 
observations  and  record  was  reached  in  1884,  when  direct  observations 
of  the  weather  alone  were  made  and  recorded  8  times  each  day.  That 
number  gradually  decreased  until  at  pres(»nt  the  needs  of  the  ser\  ice 
are  fully  met  with  regular  observations  twice  daily,  supplemented  by 
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such  special  observations  as  may  be  deemed  necessary  by  the  forecast 
official  at  the  central  office.  The  volume  of  records  of  direct  observa- 
tions is  not  so  great,  therefore,  as  at  a  previous  period  in  the  history  of 
the  metereorological  service;  but  what  is  lacking  in  direct  observation 
is  fully  compensated  for  in  the  number  and  character  of  automatic 
records  now  maintained.  The  latter  serve  a  double  purpose.  They 
enable  observers  at  outlying  stations  to  keep  themselves  constantly 
informed  of  the  atmospheric  changes  that  are  taking  place  hourly,  and 
also  to  supply  a  growing  demand  for  climatic  data  as  aft'ecting  the 
varied  interests  of  commerce  and  agriculture. 

Continuous  record^  of  wind  velocity  have  been  maintained  from  1871- 
1872  to  date,  and  of  late  years  an  automatic  record  of  the  direction — a 
most  important  feature — has  been  added.  A  continuous  record  of  veloc- 
ity and  direction  is  made  at  69  stations  and  of  velocity  only  at  90  st^ 
tions. 

The  continuous  climatic  records,  next  in  order  as  to  number  main- 
tained, are  those  of  temperature,  88  of  which  are  now  being  made. 

Thermographs  were  supplied  to  38  stations  in  1888,  and  additional 
instruments  have  been  put  into  use  from  time  to  time  until  the  present 
number  has  been  reached. 

Continuous  record^  of  rainfall  were  begun  at  10  stations  in  1889  and 
are  now  being  made  at  45  stations.    Continuous  records  of  pressure 
were  begun  at  6  stations  in  1888;  the  number  now  being  maintained  is  . 
70.    Continuous  records  of  sunshine  began  in  1891  at  20  stations;  the 
number  of  such  records  now  being  maintained  is  43. 

The  numerical  results  derived  from  the  foregoing-named  records  as 
well  as  the  results  of  direct  observations  are  closely  scrutinized  in  the 
records  division  and  tabulated  for  publication  in  the  Monthly  Weather 
Review  and  other  climatic  reports. 

PUBLICATIONS. 

The  character  of  the  work  of  this  division  does  not  materially  change 
from  year  to  year,  except  in  volume.  Duiing  the  present  year  the 
increase  has  been  very  marked,  and  the  result  has  been  that  it  has 
required  carefal  attention  and  a  large  amount  of  labor  in  handling  the 
enormous  quantity  of  maps,  bulletins,  reviews,  forms,  and  other  publi- 
cations issued  from  time  to  time  for  distribution  to  the  general  public, 
and  to  do  the  work  in  a  businesslike  manner. 

In  the  composing  room  are  set  up  and  printed  the  bulletins,  monthly 
weather  reviews,  instructions,  circulars,  wrappers,  letters  and  letter- 
heads, envelopes,  many  of  the  forms,  and  the  miscellaneous  matter  of 
the  Bureau.  The  volume  of  the  work  may  be  judged  by  the  fact  that 
2,548,167  copies  were  made  in  the  press-room.  The  number  of  litho- 
graphic impressions  taken  was  1,287,565,  and  during  the  year  the  num- 
ber of  forms  issued  to  stations  and  the  central  office  was  4,978,600,  of 
which  830,650  were  printed  by  the  Bureau,  the  remainder  by  the  Gov- 
ernment Printing  Office. 

The  Monthly  Weather  Keview  has  varied  in  size-frora  28  to  46  pages, 
and  in  editions  from  3,455  copies  to  4,188. 

In  July,  1893,  an  edition  of  5,000  copies  of  the  Current  Chart  of  the 
Great  Lakes,  in  four  colors,  was  issued.  This  work  was  performed  in 
the  lithograph  i'oom  and  was  considered  to  be  a  first-class  job  in  every 
respect,  and  was  done  at  a  small  expense  to  this  Bui  eau.  This  has 
only  recently  been  rendered  xjossible  by  our  outfit.  Lake  Stonn  Bulle- 
tins Nos.  1,  2,  3,  and  4  have  also  been  printed,  showing  the  storms 
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of  October  4  and  October  5  to  14, 18935  also  the  storm  of  November  16 
and  17,  and  the  storms  of  November  20  to  23, 1893.  The  edition  of 
these  bulletins  was  600  copies  at  first,  but  there  being  such  a  demand 
for  them  the  edition  had  to  be  increased  to  1,000  copies.  They  will  be 
printed  and  distributed  in  the  future  whenever  a  noteworthy  storm 
passes  over  the  Lake  region. 

Five  Weather  Bureau  bulletins  were  printed  during  the  year,  as 
follows: 

Copies. 

BnUotin  A.  Summary  of  International  Meteorological  Obscrvatiuns,  by  Maj. 
H.  H.  C.  Danwoody.    10  pages  of  text  and  61  charts 500 

BuUetin  No.  7.  Report  of  the  First  Annual  Meeting  of  the  American  Associa- 
tion of  State  Weather  Services.    49  pages G,  500 

Bulletin  No.  8.  Report  on  the  Climatology  of  the  Cotton  Plant,  by  P.  H.  Mell, 
Ph.  D.    68  pages  with  charts 7, 500 

Bulletin  No.  9.  Report  on  the  Forecasting  of  Thunderstorms  during  the  Sum- 
mer of  1892,  by  N.  B.  Conger.    54  pages  with  charts 7, 500 

Bulletin  No.  10.  Report  on  ttie  Climate  of  Chicago,  by  Prof.  Henry  A.  Hazen. 
137  pages  with  charts ^ 5, 000 

WEATHBR  CONDITIONS  OF  THE  CROP  OF  1893. 

(Prepared  by  H.  fi.  C.  Dunwoody,  Major,  Signal  Corpa,  IT.  S.  Army,  assigned  as  Assistant  Chief 

of  WoaUier  Bureau.) 

The  tabular  statements  (Tables  VI  and  VII)  show  the  temperature  and 
rainfall  from  January  1, 1893,  to  A|iril  3,  compared  with  the  normal  for 
many  years,  and  similar  comparisons  are  made  for  these  elements  for 
each  week  ending  with  Monday  from  April  3  to  October  2,  1893. 
.  Plate  I  shows  the  seasonal  conditions  of  rainfall  from  March  1  to 
October  2  throughout  the  United  States.  The  shaded  portion  of  this 
chart  covers  areas  where  the  precipitation  was  in  excess,  and  the 
unshaded  portion  shows  the  region  of  country  that  received  less  than  the 
usual  rainfall  for  the  same  period.  The  lines  show  the  amount  of  excess 
or  deficiency  in  inches,  as  indicated  by  the  figures.  It  will  be  seen  from 
this  chart  that  the  season  of  1893  was  dry  over  the  greater  portion  of 
the  agricultural  distiicts,  the  only  regions  in  the  United  States  east  of 
the  Rocky  Mountains  showing  an  excess  being  a  portion  of  the  cotton 
region  east  of  the  Mississippi,  southern  Virginia,  and  portions  of  Arkan- 
sas, Missouri,  New  York,  and  Wisconsin.  There  was  a  deficiency  in 
the  rainfall  in  the  States  of  the  Ohio  Valley  ranging  from  4  to  7  inches, 
and  this  deficiency  occurred  at  such  times  as  to  have  the  most  injuri- 
ous effect  upon  growing  crops,  especially  corn.  The  exceSvS  of  rainfall 
in  Missouri  occurred  early  in  the  season,  while  August  and  September 
were  unusually  dry,  the  absence  of  rain  reducing  somewhat  the  yield 
of  crops.  The  reverse  conditions  will  be  found  in  Iowa,  the  State  imme- 
diately north,  where  the  seasonal  rainfall  was  deficient,  but  where 
timely  rains  occurred  when  the  growing  crops  were  most  in  need  of 
moisture.  The  distribution  of  rainfall  throughout  the  season  from  week 
to  week  may  be  found  for  any  section  by  reference  to  the  accompanying 
table. 

The  drought  conditions  which  existed  in  Texas  are  indicated  on  Plate 
I  by  lines  showing  deficiency  in  seasonal  rainfall  ranging  from  5  to  15 
inches.  The  abundant  rains  which  occurred  over  the  southern  plateau 
region  were  attended  by  a  most  favorable  season  in  Arizona,  and  a 
report  furnished  by  the  director  of  the  Arizona  weather  service  states 
that  the  cattle  ranges  in  that  section  are  in  the  best  possible  condition 
Aud  that  the  hay  crop  is  sufiicient  for  two  years'  demand.  The  Pacific 
AG  93 8 
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coast  was  favored  with  but  slight  departures  from  the  normal  con- 
ditions, but  in  the  States  on  the  North  Pacific  considerable  grain  wa« 
lost  by  the  late  rains  occurring  when  grain  was  exjwsed  in  the  fields. 
The  spring  wlieat  rej:ion  of  Minnesota  and  the  Dakotas  received  less 
than  the  usual  amount  of  rain,  although  the  departures  were  not  marked 
except  in  southern  Minnesota,  where  the  deficiency  ranged  from  5  to  7 
inches.  In  the  wheat  region  of  the  Dakotas  the  actual  rainfall  for  the 
season  ranged  from  13^  to  18  inches.  All  stations  in  the  Missouri  Val- 
ley from  Yankton,  S.  Dak.,  to  Helena,  Mont.,  received  more  than  10 
inches  of  rain. 

The  drought  in  western  Kansas  and  eastern  Colorado,  where  the 
seasonal  rainfall  ranged  from  G  to  9  inches,  or  a  little  more  than  one- 
half  the  usual  amount,  resulted  in  almost  a  complete  loss  of  crops  in 
that  section. 

Although  the  chart  showing  seasonal  departures  from  the  normal 
rainfall  indicates  an  excess  in  Few  England  and  New  York,  this  excess 
was  due  to  the  heavy  rains  that  occurred  in  early  May  and  late  in 
August,  and  the  latter  rains  were  preceded  by  drought  conditions  dur- 
ing the  growing  season  which  resulted  in  some  injury  to  crops. 

Plate  II  exhibits  the  thermal  conditions  for  the  grewiag  season  of 
1803,  the  shaded  i)ortion  of  the  chart  defining  the  regions  over  which 
an  excess  of  seasonal  temperature  prevailed.  The  season  was  slightly 
warmer  than  usual  over  the  greater  portion  of  the  cotton  region, 
alth(»ugh  the  variation  from  the  normal  was  very  slight,  except  in  Texas, 
wImto  it  amounted  to  from  1  to  2  degrees  per  day  in  the  interior.  In 
the  States  of  the  Ohio  Valley  and  Lake  region  the  average  tempera- 
ture was  slightly  in  excess,  but  in  all  othef .  districts  the  season  was 
cooler  than  usual.  Along  the  Atlantic  coast  the  departures  from  the 
normal  were  very  slight,  but  to  the  westward,  over  the  Rocky  Mountain 
districts  and  on  the  Pacific  coast,  the  deficiency  apparently  increased 
witli  the  longitude  to  the  westward,  and  over  the  Pacific  coast  States 
it  ranged  from  2  to  4  degrees  per  day  below  the  normal.  The  cool 
weather  on  thePacific  coast  was  not,  however,  unfavorable  to  the  staple 
crops,  and  while  some  fruits  were  injured  others  were  favored  by  the 
abnormally  cool  season. 

Plates  III  and  iv  show  the  conditions  of  temperature  and  rainfall  by 
weeks  at  selected  stations  so  distributed  as  to  give  the  approximate 
conditions  which  prevailed  in  the  principal  agriciStural  districts  to  the 
east  of  the  Rocky  Mountains.  The  data  from  which  the  diagrams  were 
constructed  may  be  found  in  the  accompanying  tables,  contjiining  data 
from  the  regular  meteorological  stations  of  the  Weather  Bureau,  from 
which  similar  diagrams  maybe  constructed  which  will  show  graphically 
the  rainfall  and  temperature  conditions  which  existed  during  the  grow- 
ing season  over  the  entire  country. 

As  in  the  previous  year,  the  diagram  illustrating  the  temperature 
and  rainfall  conditions  at  Springfield,  111.,  is  taken  as  an  example. 
The  heavy  horizontal  line  marked  0  indicates  the  normal  and  the  fig- 
ures to  the  left  indicate  inches  when  referring  to  rainfall  and  degrees 
Fahrenheit  when  referring  to  temi)erature.  The  solid  line  indicates 
the  weekly  departure  from  the  normal  temperature,  while  the  dott^jd 
line  shows  the  weekly  departure  from  the  normal  rainfall.  From  this 
diagram  it  will  be  seen  that  in  the  vicinity  of  Springfield,  111.,  the  early 
portion  of  spring  was  wet  and  cold,  and  also  that  heavy  rains  occurred 
in  the  last  week  of  May,  attended  by  about  normal  temperature,  after 
which  time  it  was  relatively  dry,  there  being  but  one  week  from  June 
1  to  the  close  of  September  when  the  normal  rainfall  was  exceeded. 
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This  absence  of  rain  resulted  in  a  considerable  reduction  in  the  yield  of 
the  staple  crops  in  that  section,  while  it  is  probable  that  the  heavy 
rains  of  early  spring  caused  a  reduction  in  the  acreage. 

It  will  be  of  interest  to  compare  this  diagram  with  that  of  Spring- 
field for  the  previous  years  1891  and  1892,  tracing  the  rainfall  and  tem- 
perature conditions  which  attended  the  unusual  corn  crop  of  1891  with 
those  attendingthe  reduced  yields  of  1892  and  1893  for  that  particular 
section.  The  drought  conditions  of  1893  in  that  section  are  clearly 
indicated  by  the  diagram  for  that  year,  and  the  tabular  statement  shows 
that  the  drought  region  extended  over  the  greater  portion  of  the  corn 
belt  and  thence  eastward  to  the  Atlantic  States.  The  data  contained 
in  the  table  referred  to  show  the  departures  from  the  normal  of  both 
temperature  and  rainfall  for  each  week  of  the  growing  season,  and 
will  fnrnish  a  ready  means  of  comparing  the  meteorological  conditions 
attending  the  development  of  the  several  crops  with  the  actual  yields 
as  published  elsewhere  in  this  report.  With  additional  years  of  record 
these  statements  can  not  fail  to  give  the  probable  eflfect  of  the  weather 
conditions  upon  the  staple  crops  considerably  in  advance  of  the  time 
6f  ripening  and  securing  the  crop. 

The  following  tables  show  the  departures  from  normal  temperature 
and  rainfall  from  January  1  to  and  including  April  3,  1893,  and  for 
each  subsequent  \veek  ending  with  Monday  to  October  2,  1893: 

Tablk  VI. — Temperature  departures  for  the  eeaaon  of  ISOSfrom  the  normal  of  many  years. 


Stations. 


Netp  England. 

Eastport.Me 

PortliiDd,  Me 

Boston,  Mass 

Middle  Atlantic  StaUi. 

Albany.  N.Y 

New  York,  N.Y 

Philadelphia,  Pa 

WaHhiii^lou,  D.  C 

Lyuchbarg,  Va 

Korlolk,  Y'a 

South  Atlantic  States. 

CbarU>tte,  N.  C 

Wilmington,  N.  C 

Charb'sfon.  S.  C 

Augusta,  Ga 

Savunnab.  Ga 

Jacksonville,  Fla 

6u}f  States. 

Atlanta.  Ga 

Mobile.  Ala 

llontjfoinery,  Ala 

Vicksburg,  Miat 

New  Orleans,  La 

Shrevepori,  La 

Fort  Smith,  Ark 

Little  Rock,  Ark 

Palestine,  Tex 

Qalveeton,  Tex 

8«n  Antonio,  Tex 


From 
Jan.  I 

to 
Apr.  3, 
inclu- 
sive. 


For  weeks  ending — 


April- 


-2  7 
—3-2 
-2  0 


—4-3 
-3-5 
—3-2 
-2-8 
—3  9 
—4-0 


— S-3 
-2  1 
-1-7 
-3-0 
-2-5 
—1-8 


10. 


—2 

—2 

0 


-1 

+1 

+  5 

+7 


+  13 

Vlt 
+9 
+  12 
+9 

+  7 


—2-8    +12 

— 1  - 

— 1 

— 0 

— 0 

+0 

—I 

-2 

+0 

+  0. 

+0 


+7 
+  10 
+  12 

+  7 
+  J2 
+  15 
+  15 
+13 

+  5 
+11 


17. 


—3 
— 1 
0 
^1 
—3 
— 1 


24. 


—3 


—3 
— 1 
-1 
—4 

— 1 
-2 


May— 


—2 
—5 
—5 


+«     +1 


-3 
-2 
-2 
—3 
+1 
—3 
-3 
—4 
— 1 
-^1 
0 


15. 


+  4 
+2 
+  1 
—2 


—5 
—3 
—3 
-5 


-2 
0 

-2 

+  1 
0 
0 
0 
0 

+2 
0 

-1 


22. 


+  2 


— 1 
+1 
0 
— 1 
— 1 
+  1 


—2 
—2 


29. 


June 


+  5 
0 

+1 
0 

—  I 

— 1 


-2 
— 1 
— 1 
— 1 
— 1 
—2 
0 
0 
— 1 
—2 
—2 


26. 


+1 
—3 


+1 
+1 
+1 
+3 
-1 
+3 


—2 

+1 
0 
—1 
+1 
r2 


—2 

+1 
0 
+1 
+3 
+1 
+1 
+1 
+2 
— 1 
+8 
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Table  VI. — Temperature  departures  for  the  season  of  1893,  e/c— Continued. 


Stations. 


Ohio  YaUey  and  Tennessee, 

Memphis,  Tenn 

Naahville,  Tenn 

Chattanooga,  Tenn 

LonisviilerKy 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Columbus,  Ohio 

Pittsburg,  Pa 

Lake  region. 

08wego,N.  Y 

BuflaIo,N.Y 

Cleveland,  Ohio 

Detroit,  Mich •... 

Alpena,  Mich 

Grand  Uaven,  Mich 

Milwaukee,  Wis 

Chicaf:o,Ill 

Ihiluth,Minn 

Upper  Miesieeippi  VaUey. 

St.  Paul,  Minn 

La  Crosse,  Wis 

Davenport,  Iowa 

Des  Moines,  Iowa 

Springfield,  111..*. 

Cairo,  lU 

St.  Louis,  Mo 

Ifissouri  VaUey. 

Springaeld,  Mo 

Kansas  Cit  v.  Mo 

Coueordia,  Kans 

Omaha,  Kebr 

Valentine.  Nebr 

Huron,  JS.  Dak 

Evtreme  Northweet. 

Mooreheod,  M  inn 

Bismarck,  N.  Dak 

Fort  Buford,  N.  Dak 

Rocky  MounUiin  slope. 

Havre.Mont 

Helena,  Mont 

Spokane,  Wash 

Winnemucca,  Nev 

Salt  Lake  City,  Utah 

Chevenne,Wyo 

North  Platte,  Nebr 

Denver,  Colo 

Dodge  City,  Kans 

Abilene,  Tex 

Santa  Fe,N.  Mex 

El  Paso,  Tex 

Tucson,  Ariz 

Pacific  coast. 

01ympia,Wash 

Portland,  Oreg 

Roseburg,  Oreg. 

Red  Bluff,  Cal 

Sacramento,  Cal 

San  Francisco,  Cal 

Los  Angeles,  Cal 

San  Diego,  Cal 


From 
Jan.  1 

to 
Apr.  3, 
inclu- 
sive. 


-1-8 
-2-4 
—3-4 
—3-3 
-4-4 
—2-9 
—2-8 


—4  0 
—2-9 
^2-4 
—6-0 
-.1-3 
-2-9 
-4-2 
-6-0 
-3  1 


-5-8 
-4-4 
—6-3 
—4-0 
-4-8 
-1-8 
-2-3 


-1-3 
-3-1 
—1-7 
—2-3 
—OC 
—1-6 


—5-3 
-2-6 
-3-4 


For  weeks  ending— 


April- 


10.      17.      24. 


-2-2 
—4  0 
—3  0 
—3-3 
-3-2 
—2-5 

0 
-t-0-2 


+16 
+15 
+14 
+12 
+11 
+11 
+9 
+10 


+1 
+8 
47 
+« 
+3 
+4 
+6 
+« 
+1 


+1 
+5 
+8 
f« 
f9 
+12 
+11 


+11 
+10 
+10 
+7 
+5 
+1 


—6 
—9 
—3 

+3 
+4 
+5 
+0 
+16 

+s 

+7 
+1 


-2 


—11 
5 


-11 


-7 
—10 


-6 


—6 
—7 
—7 
-11 
-11 
-10 


-6 


13 
11 
10 
12 

—12 
7 

-11 


—9 
—6 
-10 

—7 


—7 
-7 
—5 
—4 

0 
-2 

0 
— 1 


—5 
-2 
—2 
— 1 
—2 
+2 
+2 


May- 


June — 


13 

11 

—10 

-13 

—7 

+  1 

-3 


—7 


-5 
-4 

—6 
—7 
-1 
-6 
—6 
-9 
—3 


—6 
—6 
-9 
-10 

—7 


—2 


15.      22.      29. 


+3 

+J 

0 
0 
-1 
0 
0 


-1 

+3 
+5 
+3 
+2 
+3 


-3 
-2 
—2 

—a 

—3 
—5 


-2 

+2 
+3 

+2 

+4 
+  4 


-3 
—4 
0 
-5 
—6 
—6 
—3 
-3 


— 1 


-10 
-5 
—7 
—8 
-6 
-5 
—6 


-6 
—8 
-7 
— C 
-9 
—7 


—7 
-11 
-7 
-2  I  -3 
— 1  i  -2 
0     -2 


—6 
-3 
—2 

-4 
+  1 


12. 

19. 

-1 

1 
+  1 

— 1 

0 

-1 

-1 

+1 

+2 

0 

+2 

0 

+2 

+  1 

+8 

+1 

+3 

0 

+5 

0 

+6 

+1 

+2 

0 

+4 

+  5 

+8 

-1 

+8 

+2 

+  4 

—1 

+2 

+3 

+8 

+2 

+9 

+4 

+8 

+  1 

+7 

0 

+5 

+1 

+5 

+  1 

+3 

+1 

+4 

-1 

+  1 

+  1 

+8 

+4 

+3 

+2 

+5 

+7 

+7 

+5 

+8 

+7 

+11 

+  4 

+6 

+2 

0 

+  1 

-6 

+2 

-6 

-2 

-10 

+3 

-3 

+  6 

0 

+  3 

+8 

+  5 

+4 

+  7 

+5 

+6 

+  1 

0 

—2 

+5 

+2 

+2 

-1 

+3 

—1 

-4 

-8 

-6 

—9 

-3 

-8 

-1 

-2 

—3 

—1 

—5 

-3 

-1 

0 

-1 

-2 

26. 


—1 
—2 
—2 
—2 
+1 
—2 
0 
0 


+3 
+4 

+f 

+5 
+7 

+8 

+6 

+4 

+5 


+2 

+2 

+2 
+1 
+1 
— 1 
~1 


— 1 
-1 
+4 
+2 
+1 
+3 


0 


—2 


X\ 

+7 
+4 


-5 


—6 
—5 
-5 
—2 
— 1 
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Table  VI. — Temperature  departarta  for  the  season  of  189S,  etc, — Contiuued. 


For  weeks  endiDg— 


StatioDB. 


New  England. 

Eaatport,lffe 

Portland,  Me 

Beaton,  Maas 

Middle  Atlantie  States. 

Albany.N.Y 

Newtork,N.Y 

Philadelphia,  Pa. 

Washington,  D.  C 

LynchbarfffVa 

»orfolk,Va 

South  AUantie  State*. 

Charlotte,  N.  C 

Wilmington,  N.  C 

Charleston,  S.  G 

Angaata,  Oa 

Savannah.  Ga 

Jacksonville,  Fla 

Oulf  States. 

AtUinta.Ga 

Mobile,  Ala 

If  ontgomerv,  Ala 

Vicksimrg,  Miss 

Kew  Orleaiis,  La 

Shroveport,  La 

Fort  Smith,  Ark 

LiMle  Kock,  Ark 

Palestinfs  Tex 

Gal  veaton,  Tex 

San  Antonio,  Tex 

Ohio  YaXUy  and  Tennessee, 

Memphis,  Tenn 

Kash  villo,  Tenu 

Chatt«noo^  Tenn 

Louisville,  Ky 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Columbus,  Ohio 

Pittsburg,  Pa 

Lake  region, 

Oswego,  If.  T 

Buffaro,N.Y 

Cleveland,  Ohio 

Detroit,  Mich 

Alnena,  Mich 

Grand  Haven,  Mich 

Milwaukee,  Wis 

Chicago,  III 

Dulnth,Minn 

Upper  Mississippi  YdUey. 

St.  Paul.  Minn 

La  Crosse,  Wis 

Davenport,  Iowa 

Des  Moines,  Iowa 

Springfield,  111 

CSiiro.Tll 

8t.Loul8,Mo 

Missouri  VaUey. 

Springfield,  Mo 

Aansas  City,  Mo 

Concordia,  Kans 

Omaha,  Nebr 

Valentino,  Nebr 

Huron,  S.D 


July- 


— 1 

0 

0 

—8 

+2 

0 

-4 

—3 

+2 

0 

+3 


0 

0 

— 1 

-1 

0 

— 1 

—2 
-5 


0 
+2 
— 1 
— 1 
+2 
+2 
— 1 
—2 
—2 


+2 

+2 
+1 
-1 
0 
0 
— 1 


—3 
-2 
—3 

-2 

-1 


10. 


—3 
+1 
— 1 
0 
+2 
+1 


+3 

tJ 

0 
0 
0 

— 1 

+1 

0 

— 1 

+2 


+1 
+2 
+2 
+  1 
+2 
+1 
0 
—3 


—2 
— 1 
0 
—2 
— 1 


17.   24.   81. 


— 1 
+1 
+3 

-(-3 
+2 
0 
+4 
+4 


—2  +3 

-1  +2 

0  ,  +2 


0 

0 

0 

— 1 


0 

0 

0 

-2 

0 

—1 

—4 

—1 

0 

0 

+1 


— 1 
— 1 

+1 
+2 
+1 
0 
—2 
—2 


—2 
+1 
+1 


0 

+2 
+2 

+1 
+2 
+1 


+2 
+1 
+  2 
+2 
+2 
+2 


+3 
+2 
+8 
+1 
+3 
+3 
+3 
+2 
+3 
HI 
-♦-2 


+4 
+4 
+3 
+4 
+6 
+3 
+4 
0 


+4 
+3 

+? 

+2 

+2 
+2 
+4 


+  1 
+2 
+2 
—1 
+2 
-1-8 
4-2 


August — 


7.       14. 


-2 
~2 
-2 

— 1 
0 


~1 
0 
— 1 
— 1 
—2 
-1 
-2 
— 1 
— 1 
—3 
-t-2 


+1 
0 
— 1 
+1 
-1-2 
0 
— 1 
—3 


— 1 
0 
-1 
0 
+1 
-1 
+1 
—I 
-Kl 


0 
-1 
— 1 
— 1 
— 1 
— 1 
-2 
— 1 
— 1 
— 1 
+2 


-hi 
+2 
+2 
— 1 
0 
0 
— 1 


21. 


0 

-fl 

0 

0 

— 1 
-1 


-1-2 
+2 
0 
+2 
— 1 
—2 
-2 
+1 
+1 
+2 


-1 

— 1 

0 

-2 

0 

0 


September - 


4.       11.      18.      25. 


—2 


-3 
0 

11 

-fl 
0 


—2 
—I 
-5 


+6 


-2 


0 

-i-2 
+  1 
0 
+  1 
-2 


—3 

+  1 
— 1 
+6 
+10 
-1-7 
+  7 
+  3 


-hll 

+  8 
+0 
+8 
-M 

+7 


4-4 
■1-7 
-i-7 
4-9 
4-11 
14-13 


—3 
-1 
—  I 

0 
— 1 

0 


4-11 
4-9 
4-0 
4-8 

+S 
4-« 


4-8 
+7 
4-8 
4-5 
4-8 
4-5 


Oc. 
to- 
ber 


-3 
-4 
—6 


-8 

—7 


-10 
-8 


-7 
—5 
-1 
—3 
0 


0 

4-1 
0 
0 

4-2 

+2 

—1 

0 

H-4 


4-6  i     4-3 
4-7      4-« 


— 1 
4-1 
+2 
4-1 
4-1 
4-1 
4-2 
0 
—3 


—2 

0 

0 

0 

4-3 

4-5 
4-4 


-M 
—2 


—3 


—7 
—6 
-7 
—7 
—4 
—5 
—5 


—6 

-5 

—3 

—2 

0 

0 

0 


4-1 
4-1 
-2 
—2 
-5 
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Tablk  Yl.— Temperature  departuree  for  the  $eason  of  1898,  a<c.— Continued. 


Stations. 


ExtretM  Northwut. 

If  oorehead,  Minn 

Bismarck,  N.  Dak 

Fort  Boford,  N.  Dak ... 

Rocky  Mountain  dop4. 

Havre,Mont 

Helens^  M*nt 

Spokane,  Wash 

winiieniaoca,  Nev 

Salt  Lake  City,  UUh . . . 

Cheyonne,  Wyo 

Kofi h  Platte,  Nebr 

Denver,  Colo 

Dodce  City,  Kans 

Abilene,  Tex 

Santa  Fe,  N.  Mex 

ElPa-M),  Tex 

Tucson,  Ari« 

Pacific  coast. 

Olympi^  Wash 

Portland,  Oreg 

Roi^elnire,  Oreg 

RedBlnff.  Cal 

Sarraroeuto,  Cal 

San  Francisco,  Cal 

Lort  Angeles,  Cal 

San  Diego,  Cal 


For  we«>k 

s  ending— 

» 

Oo- 

Jnly- 

Aagust — 

4. 

September— 

ber 

3. 

10. 

17. 

24. 

31. 

7. 

14. 

21. 

28. 

11. 

18. 

25. 

2. 

-^2 

—2 

+  2 

+5 

-1 

4-4 

-1 

41 

0 

4-1 :4i2 

45 

—7 

-• 

-^ 

—3 

+  1 

-f? 

—3 

4-5 

-2 

42 

-1 

45  '4-14 

45 

—8 

-4 

-^ 

—4 

-1 

+  8 

-1 

4-8 

-3 

0 

-1 

+4  j4l3 

1 

41 

— « 

-5 

—4 

-2 

-« 

+7 

0 

4-5 

-6 

4-4 

41 

-f-8 

48 

-3 

—10 

-1 

-3 

-1 

-2 

-1-12 

4-5 

46 

—5 

0 

41 

47 

43 

—  < 

-7 

-< 

-4 

—6 

-4 

-f2 

0 

0 

—7 

42 

4-2 

410 

4-2 

0 

-4 

4-a 

0 

-3 

—6 

+2 

4-1 

4-3 

-3 

-2 

4* 

4-5 

^-5 

~7 

—4 

-4 

0 

-1 

-3 

4-2 

-8 

0 

-6 

0 

-2 

4-1 

4-1 

—4 

—3 

_s 

+  1 

-1-2 

-2 

0 

—1 

0 

0 

0 

-3 

41 

46 

4-4 

-3 

-7 

-1 

—2 

-1 

4-2 

0 

-1 

—4 

0 

-2 

0 

4» 

40 

-4 

— • 

+2 

42 

0 

0 

—2 

—I 

4-1 

42 

4-1 

f 

4-5 

45 

-1 

— < 

0 

+3 

+2 

-3 

42 

—3 

-1 

41 

0 

-2 

4-5 

4-« 

-»-4 

-4 

+6 

+4 

+  3 

-1 

4-5 

—4 

41 

4-4 

4-3 

—4 

4-5 

4-12 

4-8 

0 

-1-4 

0 

—1 

-3 

—1 

—4 

4-2 

-1 

0 

-• 

4-2 

+  1 

43 

-A 

+2 

-1 

-2 

-7 

-2 

—9 

-1 

41 

0 

— « 

0 

43 

4-4 

-2 

+  2 

—2 

-2 

-6 

0 

—4 

-1 

—3 

-2 

-1 

-3 

-1 

4-3 

-2 

-2 

-2 

-1 

-3 

0 

—1 

-2 

-1 

42  ■  -1-3 

-1 

-3 

+3 

-2 

—4 

-5 

—5 

—4 

0 

-2 

—3 

—1 

4  2      43 

—6 

-3 

-2 

-4 

~4 

—3 

-3 

-2 

0 

-4 

-3 

-2 

4-3 

4-2 

-4     -4 

-3 

-Z 

+4 

-4         0 

4-2 

—I 

42 

—3 

-5 

+  2 

0 

-13      -6 

—6 

42 

+3 

-3  J  42 

4-2 

0 

44 

0 

-4 

4-2 

-3 

— «     -5 

-4 

0 

—3 

-3  i  -2 

-3 

-5 

—3 

-5 

-3 

-3 

-3 

-1     -2 

-4 

0 

— 1 

-2  i  -2 

4-2 

-2 

41 

43 

—4 

-3 

0 

-5  1  -5 

-3 

-« 

-2 

-1 

• 

4-1 

-1 

0 

41 

0 

4-1 

—1 

—3 

~5 

-3 

-1 

Table  VII. — Predpiiation  departures  for  the  season  of  189.1  from  the  normal  of  many 

years. 


Stations. 


New  England, 

Eastport,  Me 

PortIaml,Me 

Boston,  M  ass 

Middle  Atlantic  States. 

Albany.N.Y 

Kew  YoricN.Y 

PhilftUelphia,  Pa 

Washington,  D.C 

Lynchburg,  Va 

Norfolk,  Va 


From 

Jan.  I  to 

Apr   3, 

incln- 

slve. 


— fl-76 
-•54 
—  •98 


— .es 

48-73 
-•05 
—3  -30 
—2  -78 
—2  65 


:>ouUt  Atlantic  States. 

Charlotte,  N.  C —3-25 

Wilmington,  N.C — 4*18 

Charleston,  S.  C '  —2-70 

Augusta.  Ga —2  90 

8avaunah,Ua >  f-W 

Jacksonville, Fla 40-53 

ai4f  StaUs. 


Atlanta,  Ga 

Mobile,  AU 

Mouiuomerv,  Ala  . 
Vicksbiirg.Miss  -. 
New  Orleans,  La  . . 

ShpeveiH>rt,  La 

Fort  Smith,  Ark.. 
Little  Rock.  Ark.. 

Palestine,  Tex 

Galveston,  Tex . . . . 
San  Autoxiio,  Tex . 


—6  94 
—6-87 
—6  02 
-«-7l 
—5  01 
—9  -.10 
—2-50 
—5-70 
—7-87 
—7  02 
—2-90 


For  weeks  ending- 


April— 


10. 


4-05 
4  -3{ 
4-29 


—  •03 
4.33 
+  •51 

—  IG 

—  •58 

—  •97 


—  •67 

—  •98 

—  •78 

—  •98 

—  •70 


—  •44 
— 140 

-•85 
— P54 
—1-26 
-1  ^32 
-117 
-1  12 

—  •91 

—  •70 
-•77 


17. 


—  •41 
4-15 

4*05 


4-^07 

4-1 -00 

4-53 

—  00 

—  12 


+  •22 
-•43 

—  •79 

—  •90 

—  •12 

—  •57 


—  •74 

—  •57 
— 109 

4-87 

—  •44 
4-16 

—  •40 
+  •54 

—  •53 

—  •31 
+  •17 


—  •21 

+  -78 
+  03 


-•02 
+1^66 

+  •33 
+  •22 
+  •46 
—  •77 


—  •'U 

—  •28 
+  03 

—  •04 
+  •50 

+  1^78 


+  •45 
+  107 
+  1-36 
—1-42 
+  1-62 

—  •7tf 
— Ill 

—  •63 

—  •93 
+3  60 

—  ■68 


May- 


—  67 

—  •32 
.-•27 


+  •20 

+  •77 
+  •46 
+  •32 
+  •90 
+  •85 


—  •72 

—  •78 


—  13 
+  01 
4  -93 
— -07 

— 123 

—  03 
45  51 
44^27 
41-63 

+  *®i 

+  •32 


-•73 
+  1-69 
+2  29 


+1-84 
+2  93 
+  112 
+2-01 
+2-42 
+  •52 


+  176 
+  1^38 
4  -Jl 
4  '55 
4-18 
4  ^25 


+  •44 
42-37 
42-89 
44-52 

—  •17 
42  36 
41-72 
+1-02 

+  •66 
+  •19 

—  •77 


15. 


-•16 
+2^43 
-•38 


—.60 

—  •63 

—  •24 
-•29 

—  11 


—  •71 
4^33 

—  08 
-•41) 
-•36 

—  •72 


—  •38 
+  •94 
-•32 

—  13 
+  •30 

—  •36 
+  16 

—  •67 
+  •73 

•00 
+2  66 


22. 


-•31 
-rll8 
+  •33 


-•19 

—  07 
+  •01 
+  •08 
--25 
+  •18 


-•60 

—  •84 
-•76 

—  •27 
-•50 


-•87 

—  •46 

—  •30 
-104 

—  •94 

—  •98 
-•88 

-1^26 
-.148 

—  •99 
-•76 


—  •73 

—  •78 

—  •44 


—  •06 
— .4» 

—  •25 

—  •(« 
+  •01 

+2  •SI 


—  10 
-01 

+  •40 

+  •74 

+  •20 

+130 


+  1^62 
—  1  -07 

—  16 
+  107 
— 1-28 

-61 
41-68 
+4  41 

—  •7« 
-•76 

—  •70 


WEATHER   BUREAU. 


119 


Tabls  Vn. — Precipitation  departvres  for  the  season  of  189S,  etc, — Continaed. 


Buttons. 


From 
Jan.  1  to 
Apr.  6. 
inclu- 
sive. 


Ohio  Valiny  and  Jgnm— <». 


Memphis,  Tenn 

Hasbville,  Tenn 

ChattauoogiL  Teun. 

Louisville,  Ky 

Indianspoli:),  Ind  .. 
Cincinnati,  Ohio  ... 
ColuniOuB,  Ohio.... 
PitUburg,  Pa 


Lake  region. 


Osweco,  N.T 

Buffalo,  N.Y 

Cleveland,  Ohio 

Detroit,  Mich 

Alpen.i,  Mich 

Grand  Haven,  Mich. 
Milwaukee,  Wis.... 

Chicago,  111 

Doluth,  Minn 


Upper  Jli^MitHppi  VaOey. 


St  Paul,  Minn 

Lacrosse,  Wis 

Davenport,  Iowa.. 
Des  Muines,  Iowa. 

Spriniffield,  III 

Calru,  111 

St.  Louis.  Mo 


MUsouri  Yalley, 


8j>rin^eld,  Mo 

Kansas  City.  Mo . .. 
Concordia.  Kans  . . . 

Omaha,  Nebr 

Valentine,  Nebr.... 
Huron,  S.  Dak 


Extreme  NorthwttL 


Moorhead,  Minn 

Bismarck.  N. Dak  .... 
Fort  Buford.N.  Dak. 


Boeky  Mountain  elope. 


Havre,  Mont  

Helena,  Mont 

Spokane.  Wash 

Wiunomui!ca.  Ner.... 
Salt  Lake  City.  Utah  . 

Chevonne,  Wyo 

North  Platte, Nebr.... 

Denver,  Colo 

Dodge  City,  Kans 

Abilene,  Tex 

Santa  Fe,  N.  Mex 

El  Paso,  Tex 

Tncson,  Aris 


Pacifio  coast. 


OlympiarWash.... 

Portland,  Oreg 

Rosebury,  Oreg 

Red  Bluff;  Cal 

Sacramento,  Cal 

San  Francisoo,  Cal . 
Los  Angeles,  Cal... 
San  Diego,  Cal 


-7-95 
— «-76 
— 6-85 
-«-57 
+1-27 
-1-28 
+1-35 
—  -74 


—2-74 
+    -74 

—  -66 
+  M 
-1  » 
+2-29 

—  -06 
— 119 
+1-25 


+  1-07 
+    -46 

—  -72 
—1-27 

—  -25 
—5 -20 

—  -10 


—3-55 

-  -37 
—2-83 

—  -64 

+1-31 
+1-25 


+  1-40 
-01 
+  •98 


—  •28 

—  •29 
+  •64 
+  •98 
+  08 

—  03 
+  •39 

— 102 
-1-52 
—2-43 

—  08 

—  •66 

—  •42 


-•77 
-8  24 
—2  18 
+149 
— 101 
-2-37 
+7  67 

+  •87 


For  weeks  ending- 


April - 


10. 


-1-21 
— 116 

—  -59 

—  -42 

—  28 
+  ^52 
+  -03 
+     42 


+  -25 

+  49 

—  -30 
+  -44 

+  -76 

+  -67 
+1-35 

—  -61 

—  -09 


—  -22 

—  -29 

—  -56 

—  43 
+  -50 
_  38 
+  -75 


+  •«! 

-  '69 

-  -70 

—  -68 

—  -41 
+  13 


-•14 
-•46 
—  •07 


+  •18 

—  •02 
+  1-05 

+  ^ 
+  •!« 
-•27 

—  •40 
-•42 
-•22 
-•97 
-•21 
-07 

—  07 


-11 
+  •33 
+166 
+  •35 
+  10 
+  •28 
—  •29 
+  •01 


17." 


+1^54 
+  1-68 
+2  02 
+1-56 
-H-67 
+!•« 
+  •46 
+    -M 


+l-4« 


+  -47 
+  1-64 
—  16 
+2  25 
+1-24 
+  1-42 


+   -07 
+     39 

—  -76 

—  -08 

—  -31 
+1-82 


+1-35 

—  •18 

—  •15 


-•01 

—  •23 
+  12 

—  15 

—  •26 
-10 

—  •65 

—  •06 

—  •35 
— 107 

—  •21 

—  •07 

—  •07 


+  •72 

—  •28 
-•18 

—  •67 

—  •66 

—  •46 

—  •42 
-•21 


24. 


—1-00 

—  91 

—  -03 
+  -94 
+  -66 
+  M 
+  11 
+  -48 


+  65 
+1-36 

—  -15 

—  06 
+  -20 
+  -69 
+  1^05 
+    ^36 

—  •OS 


+188 
+  ^80 
+14)1 
+185 
+1-90 
-  13 
+  1^57 


+  -67 

+  65 

—  13 
+  98 

—  -13 
+  ^08 


+  •65 
-•60 
—  •31 


+  •38 
+  •64 
+  •91 
+  •41 
+  •62 
+  17 

—  •68 
-17 

—  •51 
-111 

—  •21 

—  H)3 
-06 


+2  76 
+  -M 

—  10 
-•24 

—  •89 
-•34 

—  •39 


May- 


+2-60 
+  -33 
+   -24 

+2-87 
+  3-20 
+4-48 
+6-67 
+1-35 


+  •e* 

+  -36 
+  1^84 
+1-00 
+  •!» 
+  -25 
+  -48 
+1-67 
+   -21 


+  -91 
+146 
—  11 
+1^81 
+2  42 
+3-77 
+3^73 


+2  83 
f  -61 
—  ^67 
— •    03 

+1^45 
+    -76 


—  16 

—  •31 
-•26 


—  •21 
+  •85 
+  •44 
-•09 
+  •01 
+  •18 

—  •49 

—  •46 
-•59 
-•79 

—  12 

—  00 
-•00 


—  •46 

—  16 
-•06 

—  •34 
-•47 
-•86 
-•23 

—  17 


—  -82 

—  ^04 
+3-89 

—  15 

—  ^87 

—  69 

—  -46 

—  -20 


•80 
■09 
•70 
•67 
•44 
•37 
•25 
•62 
•50 


•47 
•10 
•64 
•47 
•78 
•36 
•4J 


+  -14 
+1-26 

—  ^77 

—  ^21 
+  -16 
+    ^44 


—  •39 

—  •65 
-•32 


+  •54 
+  •35 
+  •69 
+  •10 
+  •29 
+  •03 
— -27 
+  •88 

—  •60 

—  •95 
+  •05 
-•06 

•00 


+  •78 
+  •66 
+  •22 

—  •07 
+  •47 

—  •24 

—  •13 

—  11 


15. 


+  105 
+  -05 
-    42 


—  ^23 

—  43 
+     65 

—  -19 
+  .06 

•00 

—  27 

—  42 

—  -07 


+  -18 

—  35 
+  ^21 
+  -M 

—  -65 

—  -46 


+  14 
-•51 
-•1*9 


—  17 

—  08 

—  22 

—  14 

—  •43 

—  •47 
-•63 

—  •74 

—  01 
+4-68 

+  •62 

+2-21 

+  •71 


—  •26 

—  •52 

—  •41 

—  •30 

—  19 

—  14 
-01 
+  •32 


22. 


—  -85 

—  77 

—  -82 

—  -84 

—  -58 
+  -09 

—  42 
+  1-84 


■j-l'Ol 
+2^26 
+2^67 

—  -67 

—  -83 

—  -70 

—  -77 

—  -85 
+    -31 


+  13 

+  42 

—  •ea 

—  -90 

—  -64 

—  -86 

—  -92 


— 132 
+     15 


—  -73 

—  -03 


—  •45 

+  •21 
+4-14 


-•09 

+1^30 

+  •83 

—  •08 

—  16 

—  •02 
-•70 

—  07 

—  •71 

—  •98 

—  •21 

—  •07 
-05 


+110 
+  •34 

+1-27 
+  08 
+  •09 
+  01 

—  •07 

—  •07 


+6  47 

+  1-49 
+  l-3« 

—  •oa 

—  -24 
~  36 

-  75 

-  4* 


—  -89 

—  -60 

—  -41 

—  3S 
+  1^03 
+  -63 

—  18 
+  •08 

—  ^84 


+   -22 

—  -62 

—  24 

—  -70 
f3-29 
+  1-45 
+2-65 


— 136 
+  1-36 

—  46 
-1-04 

—  •M 

—  60 


-•60 

—  54 

—  •43 


+  •22 
+  01 
-16 

—  14 
+  ■49 
+  •10 
-•61 
+  •49 
-•63 
-•91 

—  •21 

—  •07 
•00 


—  •86 

—  •41 
-•84 

—  •21 

—  09 
-10 
-•07 
-•07 
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Table  VII. — Precipitation  deparlare^t  for  the  season  of  1893,  etc, — Coutiuued. 


Station  a. 


New  England. 

EaBtport,Me 

Portland,  Me 

Boston,  Mass 


Middle  Atlantio  StaUt, 


Albany,  N.Y 

NeivYork.N.Y.. 
Philadelphia,  Pa  . 
Washington,  D.  C 
LjTichbarg,  Va... 
Korfolk.Va 


So%Uh  AOantio  States. 


BarIotto,N.C 

WUmiugton.N.C... 

Charleston,  S.  C 

Angusta,Ga 

Savannah.  Ga 

Jacksonville,  Fla — 

Oulf  States, 

Atlanta,  Ga 

Mobile,  Ala 

Montgomery,  Ala  ... 

Vick8burg,Mi88 

New  Orleans,  La. . . . 

Shreveport,  La 

Fort  Smith,  Ark  .... 
Little  Kock,  Ark.... 

Palestine,  Tex 

Gal  vcB  ton,  Tex 

San  Antonio,  Tex  . . . 


Ohio  Talley  and  Tennessee. 


Memphis,  Tenn 

Nashville,  Tenn 

Chattanooga,  Tenn.. 

Louisville,  Ky 

Indianapolis,  Ind  — 

Cincinnati,  Ohio 

Columbus,  Ohio 

Pittsburg,  Pa 


Lake  region. 

Oswego,  N.Y 

Buffaro,N.Y 

Cleveland.  Ohio 

Detroit,  Mich 

Alpena.  Mich 

Grand  Haven,  Mich . 

Milwaukee,  Wis 

Chicago,  111 

Dulutli,Minn 


Upper  Mississippi  Valley. 


St.  Paul,  Minn 

Lacrosse,  Wis 

Davenport,  Iowa . . 
Des  Moines,  Iowa . 
Springfield, III  .... 

Cairo,  111 

St.  Louis,  Mo 


Missouri  ValUy. 


Springfield,  Mo... 
Kansas  City,  Mo  . 
Concordia,  Kans. . 

Omaha,  Nobr 

Valentine,  Nebr . . 
Huron,  a  Dak.... 


For  week  ending- 


June — 


-•77 
-•74 


-•24 
-•70 

—  •74 
-•26 
-•22 

—  •59 


+  •90 

—  •99 
+  •41 

+1-26 
—1-40 

—  •77 


+1-09 

-•36 

—  •38 

+1-82 

+1^37 

+5-03 

+  •73 

+4^02 

+2  19 

+  •14 

+  •72 


+2-46 
+4  •SO 
+2^63 
+2^12 
—  •22 
+1-92 
+  -C3 
+  •11 


—  •70 

—  •04 
+  •74 

+2-34 
+  •44 
+  •28 
+  •43 
-•27 


+  •05 

—  •85 
+  •89 

—  •60 
+  19 

+••55 

—  •31 


+2  27 
+  •48 
f2-53 

+3-27 
+  •29 
—  •47 


12. 


+1-03 
—  •68 


+  •64 
+  •30 
-•32 

—  •73 

—  •01 
+  •65 


-•69 

+  •49 

+4-66 

—  •42 
+  •66 

—  •85 


+  ■29 
+2-83 
+1-46 
— 104 

—  •72 

—  •84 
— 1^05 
-112 

—  •69 
f  98 


— 1^20 
-•94 
+  •28 
-1-03 
— 104 
-107 

—  •73 

—  •50 


+  •28 
—  01 
-•87 
+  •50 
-•85 
+  •67 

+  1-20 
+  •52 

— 112 


—  •99 
-•93 
-•29 

-I- 1-24 
—1-89 
— Ill 

—  •82 


— 1-38 
—1-21 

—  01 
+  •01 

—  79 

—  •84 


1*. 


-•82 
+  •04 
— '«7 


-•69 

—  •72 

—  •87 
+  •15 

+5^00 


+  •78 
+1-51 
+7^17 
+1^72 
+2-33 

+  •44 


—  19 
— 116 

—  •81 
+  •26 

— 137 
^-•66 
-|-23 
— 102 
+107 
+2 -81 

—  •37 


—  •31 
-105 

—  •84 
— 110 
-125 

—  •75 

—  •71 


—  •82 
-•66 


—  •76 
-•84 


-•80 
-1-17 


— 113 
-•32 

—  •54 

—  •97 
— 113 

—  63 


—  •75 

—  •63 

—  •91 
— 139 

+  •81 

—  •84 


26. 


+  •12 
+  13 
+.79 


—  02 
+  •29 
+1-77 
-•32 
+  13 


—  •43 

—  •93 
-•86 

—  •55 

—  •32 

—  •85 


—  •59 
— 142 
— 109 

—  •96 
-1^61 

—  •79 

—  •34 
+  •34 
-•78 

-115 


-•87 
+  •15 
+  •21 
+  •19 
+  •86 
+1-02 
+  •30 
+  •69 


+  •21 

—  •43 

—  •70 

—  •76 
+  •54 

—  •74 
+  •98 
+  •63 
-•18 


-•17 

—  •20 

—  •44 

—  •40 

—  •30 

—  •65 
+  •77 


+  116 

+1-54 

+  •30 

—  •64 

—  •69 

—  •84 


July— 


-•94 
-•84 
-•77 


—  •41 
-•71 

—  •43 

—  •98 
+2-43 
+8  39 


—  •50 
-188 

— 103 
+118 

—  •39 
+  -U 


-1-05 
04 


j- 

+ 

—  •70 

—  •99 


—  •67 
-•46 
-•80 

—  19 
-•91 

—  •09 

—  •71 

—  •80 


-•67 
-•71 
-•63 
-•71 
-•73 
-•72 
-•90 
-•70 


-•81 
-•56 
-•63 
-•94 
-•91 


—  •68 
+3-29 

-•53 
+  1-58 

—  •30 


10. 


17. 


-•08 
-•72 


—  •73 
-•42 
-•49 

—  •70 
— 1^07 


—  •73 
—1.38 
+1-23 

—  •72 

—  •92 

—  •11 


—1  ^05  , 

—  •31  I 


—1.07 

—  •98 

—  15 

—  •79 

—  •70 

—  •75 

—  •63 


-•50 

—  •42 

—  •87 
— 112 

—  •30 
-•66 

—  •91 


—  •60 
-•46 

—  •37 
+  •49 

—  •21 
+  •34 

+1^39 
+  •75 
+  •81 


+  •37 
+1.04 
+  •70 
+1^28 
+  •33 
+.04 
—  •65 


—  •81 

—  •80 

—  •73 


-•71 

—  •84 

—  •30 

—  •48 

—  •59 
+  04 


— i^sn 

+  •29 
—1  55 

-•82 
+1  52 
— 1^46 


—  •26 
— 1^08 

—  •95 
+  •80 
+  •41 

—  10 

—  •61 

—  17 

—  •64 
+1-17 

—  •63 


—  •61 
-•72 

—  •76 

—  •69 

—  •94 

—  •15 
+  •19 

+110 


-•61 
—  •41 
-•34 

+  •06 
+  13 
+1  24 
+  •41 
+  •50 
+  •74 


—  •61 

—  •69 

—  •85 
+  11 
-•37 


+  •42 

+  •25 

+  •46 

+  •45 

-•70 

+  •71 

+  •01 

— 106 

+  •24 

-•58 

fl-77 

—  •83 

—  •42 
-•64 
+  •50 


—  •84 
— 1^06 

—  •97 
— 103 

—  •76 
— 1^30 


+  •92 
—.98 
—  •66 
+  •90 
-•41 
-•86 


—  •40 

—  •55 
+2-30 

+  •36 
-•53 

—  •47 

—  •58 
+  •90 

—  •62 
+  •73 


—  •52 

—  •85 
-•67 
-•84 

-1^10 

—  •63 

—  •77 
— 100 


—  •70 

—  •77 

—  •85 

—  •77 

—  •63 
-•63 

—  •74 
-•84 
-•69 


-•74 
-1^02 

—  •84 

—  •70 
-•37 

—  •59 

—  •72 


+1-70 

—  •74 
-•78 

—  •98 

—  •70 
-•84 


81. 


+  •07 

—  •34 

-  -68 


—.30 
-•33 

—  •81 

—  •82 
+  •68 

-100 


—  •24 
-•5-2 

-118 

—  •97 
-•63 

+100 


—  •36 
—1  ^32 
+  123 

—  15 

—  •88 
-16 

—  •84 

—  •82 

—  •56 

—  •77 
+  •28 


—  •77 
-•23 
-•29 
+  07 
-•55 

+1-36 
-•68 

+  1-27 


-•19 

—  04 

—  •71 

—  •58 
-•35 

—  •54 

—  •46 

—  •78 

—  •83 


—  •34 
-•30 

—  •70 

—  IV 
+  •05 
-•63 
+  •39 


—  •85 
+  •68 

+112 

—  •20 

—  •52 
-•66 
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For  w«ek  ending— 


Sutiona. 


June — 


Jnly- 


19. 


3.       I      10. 


--36 

+  •48 
—  •40 


Extreme  Nortk»ee$L 

ICoorhMd,  Kinn 

BlanuuTk,  K.  Dak 

Fort  Baford,N.  Dak 

JRoeky  Mountain  dop€, 

Havre,  Hont 

Helera,  Mont 

Spokane,  Waah 

Winnemnoca,  Ker 

Salt  Lake  City,  Utah 

Cbevenne,  Wyo 

Korth  PUtto,  Nebr 

Denver,  Colo 

Dodee  City,  Kans 

Abilene,  Tex 

8aDUFe.N.Hex 

ElPaao,Tex 

Tucson,  Aria 

Pa.ifie  coast 

Olympia,  Waah 

Portland,  Oreiir 

Boeebary,  Oreg 

BedBlokCal 

Sacramento,  Cat 

San  FrancieoaCol 

Loe  Asgelee,  Cal 

San  Diego,  Cal 


— -flS 
—  -73 
-•12 


—  36 

—  •10 

—  •82 


—  •14 

-•61 

—  •36 

—  •50 

-14 

—  •29 

—  •21 

—  •21 

—  19 

-•21 

+  •06 

—  •40 

+!•« 

-•70 

-•24 

-•32 

—  •72 

-•68 

—  •57 

—  68 

-•21 

—  19 

-•07 

—  •07 

•00 

•00 

— -u 

—  •62 


+  •19 
+1  " 


+  -1»4     4 
-•34  I    - 


4-02 
•05 


•28 

+  •98 

•43 

—  15 

•35 

—  •06 

•34 

-14 

•07 

—  •07 

•07 

-•07 

■07 

-•04 

•07 

-•01 

-•38 

—  •51 

—  •23 

-•43 

—  •33 

—  35 

-12 

—  14 

—  17 

-14 

+  •52 

-•29 

-15 

—  •77 

—  •28 

—  83 

-•73 

-•20 

+  13 

-•59 

—  •21 

—  •28 

—  •07 

-16 

•00 

-•06 

+  •71 

-•32 

+  •20 

—  40 

—  -28 

+  •12 

-14 

—  11 

—  •07 

-•01 

-•07 

-•04 

—  •01 

•00 

•00 

•00 

—  •43  -24 
•00  I  +43 
•^       +-08 

—  •07 

—  14 

—  •41 

—  •55 
-■38 
-•61 

—  •36 
+  •40 
+  •57 
-•73 


-•39 
-11 

—  14 

—  •27 
+  ■98 

—  •38 
-■48 

—  •46 

—  •37 

—  ■30 
—.49 


24. 


31, 


+  •61 
—  16 
+  •98 


+  -89 

—  04 
-14 

—  03 
-14 

—  •36 

—  43 

—  •37 
+  •09 

—  •35 
+  ■03 
-13 
+.76 


•28 

—  ^ 

+  •17 

•26 

-•02 

—  •12 

•25 

—  18 

—  •06 

•06 

•00 

+  -0:j 

•00 

•00 

■O^i 

.01 

•00 

•00 

■00 

•00 

•00 

•00 

•00 

•00 

For  weeks  endiiig- 


SUtions. 


Ktto  England. 

Baatport,  Me 

Portland,  Me 

Boaton.Mass 

lliddU  AUantie  States. 


Albany,N.Y 

KewYork.N.Y... 
Philadelphia,  Pa... 
Waabington.  D.  C . 

Ly  nchbnnr,  Va 

SorfoncVa 


August— 


I 


Septrmber— 


-•82 

-•71 

-•48 

-•a 

-•24 

—  •40 

-•42 

-•49 

-•21 

-19 

-•09 

-•07 

+  ■08 

+  •08 

-•66 

+  •85 

—  •34 

+  •18 

-•63 

+  12 

-.27 

+  •67 

+1-35 

—  •46 

+  17 

-•85 

—  •35 

+  •38 

-•49 

-•05 

+  .41 

-•71 

—  14 

-14 

-•14 

—  14 

-•07 

-•or 

•00 

•00 

-00 

•00 

•00 

•00 

•00 

-.08 

■00 

-•01 

Octo- 

ber- 

-  -70  +  11 
__.57  —-77 
+3  16     -1-04 


j^otffA  Atlantic  States. 


Charlotte, N. C  ... 
WUraington,  N.  C  . 

Charleston,  S.  C 

Augusta.  Ga 

Savannah.  Ga 

Jacksonville,  Fla. . 


Gvlf  States. 


Atlanta,  Ga 

MobUe.AU 

Montgomery,  Ala . 
yioksburg,jiiss  .. 
Kew  Orleans,  La . . 

Shreveport,  La 

Fort  Smith,  Ark  .. 
Little  Rock,  Ark.. 

Palestine,  Tex 

Galveston.  Tex — 
Ban  Antonio,  Tex  . 


+127 
-•76 

—  •78 

—  •67 
+2^06 


21. 


+  •88 
+  •62 
+  •76 


—  •97  +1  si 
—110  I  —-97 
_-83  i  — -77 
89  I     —-06 


+1  -31  I  —1  -36  ,     +  -23 


+  •84 

—  •68 

+8-62 

-1-60 

+8-56 

+  •88 

f48 

—  •33 

+  •38 

+1-09 

+1^61 

+  •83 

+  •87 

—  11 

+1-72 

+1-44 

+1-88 

+  119 

+  •87 

—  •19 

+  •74 

+  •66 

—  10 

+  •18 

+  •85 

+1-60 

-•81 

-12 

+1^75 

+  •62 

+  •59 

+  •80 

-•42 

—  •52 

+  -24 
— 186 

—  •88 

—  •76 

—  •20 

—  •90 


—  •98 
— 142 

-•04 

—  •09 
—1-08 

+  •40 

—  •77 

—  •71 

—  •22 

—  •58 

—  •70 


28. 


+  •41 

—  80 

—  •74 


+3  47 
+2-80 
+  •31 
—  •64 
+8-07 
-132 


+8-98 
-•99 
+3  84 
+3  16 
+4-01 
+2-20 


-1-05 
-•90 
—.84 

—  •93 
-1-40 

—  ■68 
-•72 
+  •82 
-•61 
-•64 
-•67 


11. 


-'34 

—  •30 

—  •25 


—  ■32 

—  •51 
-•11 

+  1-23 

+1-84 

+  •74 


+2-46 
+  08 
+1-86 
+2  66 
—  •23 
+  •13 


+  •82 
— 109 

—  •70 
— 1^02 

—  •90 
-•82 

—  •80 
-•91 
--•74 

-1-61 
-1-02 


—  •65 
+  •12 


—  •21 

—  •30 

—  •87 
—■34 
+  •22 

+1.80 


+  111 
—  ■91 

+2  46 
+  •24 

+3  89 

+1-93 


+  •58 
+8-20 
+1^73 

-•52 
+218 
— 104 

—  •47 
-•27 

—  ■77 

—  •72 
— Ill 


I     25. 


+  10 
+  •10 
—  13 


+  •78 

1 
-•52, 

+  ■20 

—  •61  1 

+1-81 

+  10 

+  •83 

-.70 

+3-20 

—  •57 

—  21 

-•92 

+  •22 

-•75 

—  ■23 

-119 

-18 

-139 

—  •93 

—  •89 

+  ■^0 

-1-28 

-1^00 

-1-89 

-•60 

-•98 

—  •78 

-107 

+  •35 

-•71 

-100 

-•86 

-94 

-•87 

-112 

—  •51 

—  •77 

+2  93 

-•W) 

+  •62 

—  •77 

+  •49 

-1-83 

-1-54 

-1^02 

-•81 

—  •70  +09 
-•43  —'56 
_  -46  '     -  -76 


—  •27 

—  •81 
-.65 
-.62 
+  •54 
+  •81 


+  •42 

—  •78 
-1-26 

—  •01 
— 1^06 
-1-58 


-•67 
+8  60 

—  ■32 

—  07 
+2-24 

-•77 
+1-42 

—  •26 

—  •72 

—  •68 
-•72 
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Table  VII. — Precipitation  departure  for  the  eettson  of  1895,, etc, — Continoed. 


Stations. 


For  week  ending- 


Aa^st— 


_. 


Ohio  Valley  and  Tenntuee. 

Memphis,  Tenn 

Nashville.  Tenn 

Cbiittauooga,  Tenn 

Louisv ille.  Ivy 

InrlianapoHs,  Xnd 

Cincinnati,  Ohio 

Columbus,  Ohio 

Pittsburg,  l*a 

Lake  region. 

Oswego,  N.T 

BuflolcN.Y 

Cleveland.  Ohio 

Detroit,  Mich 

Al])eiia,  Mich 

Grand  Haven,  Mich 

Milwaukee,  Wis 

Chicatto,  111 

Diiluth,  Minn 

Upper  MxstiiHppi  VdUeif, 

St.  Paul,  Minn 

Lacrosrte,  "Wis 

Dh  ven  port,  Iowa 

Dva  Moines,  Iowa 

Springtit'ld,  111 

Cairo,  111 

St.  Louis,  Mo 

Missouri  VaUey. 

6j)rinpfleld,Mo 

KansuH  City.  Mo 

Coni'unlia,  Kaus 

Oiiiahn.  Nobr 

Valonliue.  Kebr 

Huron,  S.  Dak 

Extreme  Northwest. 

Moorhcad,  Minn 

Bisniank. N.  Dak 

Fort  I'.uford,  N.  Dak 

Rocky  Movntain  slops. 

Havre,  Mont 

Helena.  Mont 

Spokane,  Wash 

Winncmncca,  Nev 

Salt  Lake  City,  Utah 

Cho\  enne,  AVyo 

Kinih  Plarte.'lfebr 

Denver,  Colo 

Dotljre  City,  Kansas 

Abi lene,  Tex 

SaiilaFe.  N.  Mex 

El  Paso,  Tex 

Tucson,  Ariz 

Paeifie  coast. 

Oly  m])ia.  Wash 

Portland,  Oreg 

Rosehury,  Oreg 

Red  IJluif.Cal 

Sacramento.  Cal 

San  Franoisro,  Cal 

Los  Angeles.  Cal 

San  Diego,  Cal 


— -Ol 
+  •19 
+106 
-M 
— -Ol 
-•94 

—  •02 

—  •58 


+  •30 
X--68 

—  •69 

—  •70 
-•77 

— -ta 

—  •70 

—  •70 

—  •77 


—  •84 

—  •81 

—  ■91 

—  •77 

—  •42 

—  •60 

—  •50 


-1-06 

—  •98 
-•93 
-•77 

—  •45 
-•78 


-•62 
—  •56 
-•35 


—  •34 

—  14 
+  01 

•00 

—  10 

—  04 

—  •36 

—  •36 

—  •84 
+2-72 

+  •68 
+2^45 
+1-80 


+  •20 

—  14 

—  •07 
•00 
•00 

—  01 

—  •05 

—  •07 


14. 


-•55 

—  •34 
+  •16 
+  •66 

—  •63 
-•75 

—  •47 
-•55 


—  •60 

—  •38 
+  •07 
+  •12 
-•69 
-•60 

—  •42 

—  •68 
+  •06 


-•21 

—  •43 

—  10 

—  •14 
-•43 

—  •02 
-10 


—  •34 

—  •43 

—  •90 
-^•62 

—  07 

—  •64 


+.•75 

—  •54 

—  •27 


+  •66 

—  •14 

—  •07 
•00 

+  •20 

—  •28 

—  •25 

—  •30 
-•79 

—  •25 
.^•43 

—  •45 
+  •39 


-12 

—  •14 
-•06 

•00 
•00 
•00 
•00 

—  •07 


21. 


—  •84 
-•66 
—•73 
-•83 
-•49 

—  •79 

—  •49 

—  •56 


-•17 

—  •38 

—  •44 

—  •04 
+  •46 
-•28 

—  •08 
-•64 

—  •79 


—  •73 
+  •01 

—  •60 
+  •06 
-•37 
-•18 
-•69 


-•76 

—  •39 

—  •21 
+  •68 
+  W 
-•60 


•63 
-•45 
-•09 


—  •36 
+  •32 

—  •07 
•00 

—  •11 
+  •22 
+  •71 

—  10 
+  •34 

—  •34 
+2^10 

—  •37 
+  15 


—  •14 
-14 

—  •03 
•00 
•00 
•00 
•00 

—  •01 


-•67 

—  •58 

—  •98 

—  67 
-•69 

—  •41 

—  •54 

—  13 


+  •88 
+  •14 
+  •16 

—  ••27 

—  •19 

—  •68 

—  •43 
-•64 

—  •18 


+1-01 

—  •77 

—  •77 

—  •66 

—  •56 

—  05 
-•43 


-•79 

—  •37 
+  •01 

—  •18 

—  •28 

—  •60 


+  •85 
+  1« 
—  •17 


—  •27 

—  19 
-10 

—  06 

—  •21 

—  •28 
+1^26 

—  •85 

—  01 

—  17 

—  •14 

—  •38 
+  •16 


—  •06 

—  •14 

—  07 
•00 
•00 
•00 
•00 
•00 


—  •87 
— 102 

—  •09 
-•80 

—  •70 
-•66 
-•64 

-1^00 


+3-26 
+2^97 
+  •82 

—  •63 
-•59 

—  •77 

—  •63 

—  •63 

—  •92 


—  •77 
-1.09 

—  •77 

—  •84 

—  •77 

—  •63 
-•74 


—  •94 
— 109 

—  •79 

-•n 

—  •25 

—  •46 


—  •41 

—  •38 

—  •24 


—  •25 

—  •18 
+  •11 
+  •05 

—  •20 

—  •44 

—  •24 

—  •37 

—  •63 
+  •07 

—  •38 

—  •28 


—  •83 

—  19 

—  •07 
-07 

—  •03 
•00 
•00 
•00 


September— 

11. 

18. 

25. 

+2^84 

-•79 

+  •94 

+1^93 

-18 

+  164 

+  •46 

—  •66 

-•92 

+  •04 

+  •94 

+  •10 

-•59 

+  107 

+.09 

—  •53 

+  •88 

+  •21 

-•65 

-15 

-17 

—  •63 

-•37 

+  •96 

+  16 

+  •09 

+  •30 

+  18 

+  •01 

—  •20 

-•86 

-•88 

-•56 

-•63 

+  •29 

—  •81 

—  •70 

+1-17 

+.06 

-•84 

+  •09 

+  •28 

-•68 

-•66 

+  •05 

—  •64 

-•32 

+  •38 

-102 

-•91 

-•86 

—  •77 

+  •01 

+  •38 

— 122 

— Ill 

—  19 

—  •77 

-•67 

+  •63 

-■84 

-•83 

—  -63 

—  •71 

-•38 

+  •28 

+4-09 

-•30 

+  •20 

-•29 

-•41 

+  •99 

-•85 

~    84 

+3  78 

-1.10 

— 106 

+  •89 

— 106 

-•53 

-•66 

-•77 

—  •77 

-•70 

—  •28 

-•34 

-•35 

-•38 

—  •36 

-•36 

—  •56 

+  •12 

—  •64 

-•28 

—  •20 

—  •23 

-•21 

+  •24 

—  •17 

—  •30 

+  •92 

-4. -19 

-I  ^02 

+  •20 

—  •13 

+  06 

-•18 

+  •39 

+  •10 

+  03 

-•05 

+  14 

-17 

-•24 

-•26 

-•21 

-16 

-  41 

—  •35 

-•33 

-•24 

—  •17 

—  14 

-•28 

—  •20 

-•25 

—  •65 

-•70 

+  160 

—  •38 

+  •21 

-If 

-•33 

—  14 

-•08 

—  •39 

—  •34 

+  •09 

+101 

—  •61 

—  •64 

+  •68 

-•29 

+  -M 

+122 

-f68 

+  •87 

+  •98 

-08 

-14 

+  •16 

—  •07 

—  •07 

+  •20 

-•07 

-•07 

•00 

•00 

-•01 

•00 

•00 

-•01 

Oeto- 
b«r- 


-•» 
-  -66 
+  •28 
+  •61 
+  L64 
-•46 
-•61 


-•60 
—  •84 
-•73 
-•f7 
-•96 
+  ••• 

+2^ai 

+  •67 
+  •« 


+  •» 

+  l-«2 
+  •36 
—  •33 
+  •94 

-^•32 


+  1^12 
+  ••4 

+1  67 
-r  to 
—.11 
-  11 


+  •40 

+  -«1 
+  -78 


-14 

+  1^67 

+  ■08 

+   !• 

+  1.01 

+  19 

+  •06 

-^•40 

+I^fl8 

-•67 

+  211 

+146 

+  -M 


—  48 

+  12 

±:tJ 

—  •09 
-•09 

—  •09 
-•07 


REPORT  OF  THE  CHIEF  OF  THE  BUREAU  OF  ANIMAL  INDUSTRY. 


> 


Sib  :  I  have  the  honor  to  transmit  herewith  my  report  for  1893,  which 
contains  a  condensed  account  of  the  work  accomplished  during  the  year 
by  the  Bureau  of  Animal  Industry. 
Very  respectfully, 

D.  E.  Salmon, 

Chief. 
Hon.  J.  Sterling  Mokton, 

Secretary, 


WORK  OF  THE  TEAR. 

There  has  been  great  activity  during  the  year  in  the  various  lines  of 
work  conducted  by  this  Bureau,  and  considerable  modification  lias  been 
made  in  the  direction  and  disposition  of  the  force  in  the  field,  which 
will  1)0  referred  to  in  the  enumeration  of  the  various  details  which  are 
necesvsary  to  an  understanding  of  the  subject.  Notwithstanding  the 
large  force  of  employees  and  the  considerable  expenditures  of  money, 
the  field  of  work  which  Congress  has  committed  to  the  Bureau  of  Ani- 
mal Industry  has  only  been  entered  upon,  and  a  much  greater  develop- 
ment and  extension  is  required  before  the  objects  of  the  statutes  are 
fully  complied  with.  It  will  be  the  aim  of  this  report  to  indicate  the 
more  important  things  which  should  be  done  in  accordance  with  exist- 
ing hiws,  as  well  as  to  state  what  has  been  done  during  the  fiscal  year 
ending  June  30,  1893. 

ERADICATION  AND   CONTROL  OP   CONTAGIOUS  DISEASES. 

The  suppression  and  extirpation  of  contagious,  infectious,  and  com- 
municable diseases  of  animals,  and  moreparticularly  of  the  contagious 
pleuro  pneumonia  of  cattle,  was  the  m^st  prominent  object  indicated 
by  the  organic  act  for  the  establishment  of  the  Bureau.  Other  duties 
have  since  been  added,  as,  for  example,  the  inspection  of  live  animals 
for  export,  and  the  inspection  of  meat  for  the  interstate  and  export 
trade,  but  the  value  of  these  new  fields  of  work  should  not  lead  to 
neglect  or  to  a  lack  of  appreciation  of  the  subjects  which  were  at  first 
considered  of  paramount  importance. 

A  number  of  contagious  diseases  still  exist  in  the  United  States, 
which  cause  heavy  losses  to  stock-owners,  and  which  we  have  not  yet 
attempted  to  su])press  or  extirpate.  Tuberculosis,  the  most  widespread 
of  animal  plagues,  is  attracting  more  and  more  attention  each  year, 
be<*ause  of  its  ravages  among  animals  and  its  danger  to  human  health 
and  life.    Hog  cholera  is  disHeminated  to  all  parts  of  the  country  by 
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infected  cars  or  by  hogs  which  have  been  unloaded  in  infected  yards 
and  have  contracted  the  disease  by  such  exposure.  Glanders  in  horses 
is  controlled  in  a  few  of  our  States  only,  and  eradicated  in  none.  All 
of  these  maladies  deserve  attention  both  because  of  the  direct  losses 
resulting  from  them  and  the  danger  to  the  public  health  which  is 
inseparable  from  their  existence. 

CONTAGIOUS  PLEURO-PNEUMONIA. 

The  work  for  the  eradication  of  contagious  pleuro-pneumonia,  which 
has  been  crowned  with  complete  success,  demonstrates  what  may  be 
accomplished  in  this  direction  by  the  National  Government  for  the  stock 
interests  of  the  country.  This  disease,  which  was  introduced  into  the 
United  States  half  a  century  ago  and  allowed  to  spread  until  11  States 
had  been  infected  and  the  entire  cattle  interest  had  been  endangered, 
has  been  completely  extirpated  and  no  case  of  it  has  been  discovered 
since  March  25, 1892. 

The  dififtculty  of  ascertaining  definitely  that  no  contagion  exists  in 
a  district  once  infected  has  led  to  the  expression  of  doubt  from  some 
sources  as  to  the  correctness  of  the  conclusion  that  the  disease  h&s 
been  thoroughly  and  completely  eradicated.  These  objections  were, 
however,  anticipated  and  pre<5autions  were  taken  which  should  inspire 
the  utmost  confidence.  It  was  the  policy  of  the  Bureau  to  keep  up  the 
inspection  and  quarantine  regulations  in  infected  districts  for  six 
months  after  the  discovery  of  the  last  case  of  the  disease  before  declar- 
ing the  plague  eradicated,  and  to  continue  the  inspection  another  six 
months  before  withdrawing  the  inspectors  from  the  district.  The 
inspection  was,  therefore,  maintained  in  the  counties  of  Essex  and 
Hudson,  in  the  State  of  New  Jersey,  and  Kings  and  Queons  counties,  in 
the  State  of  Kew  York,  until  April  1, 1893.  The  period  of  one  year  after 
the  last  case  of  disease  expired  on  the  25th  of  March,  1893,  and  the 
entire  force  engaged  in  this  inspection  was  dismissed  al  the  end  of  that 
month. 

In  addition  to  the  work  of  the  special  inspectors  engaged  in  the 
search  for  pleuro-pneumonia,  the  Bureau  has  another  uieans  of  discov- 
ering the  existence  of  such  a  disease,  in  the  meat-inh>4iection  service, 
now  in  operation  at  the  principal  abattoirs  of  the  United  States.  Dur- 
ing the  past  year  nearly  4,000,000  head  of  cattle  were  examined  at  the 
time  of  slaugliter,  and  post-mortem  examinations  were  made  by  veteri- 
narians. Such  a  disease  as  pleuro-pneumonia  could  not  exist  among 
such  cattle  in  the  United  States  without  attracting  the  attention  of 
the«e  inspectors.  In  not  a  single  instance,  however,  have  the  reports 
shown  the  discovery  of  lesions  such  as  indicate  either  the  acute  or  chronic 
stage  of  this  disease. 

A  private  inquiry  has  been  recently  made  by  Dr.  John  W.  Gadsden, 
a  distinguished  veterinarian  of  Philadelphia,  through  the  members  of 
the  veterinary  profession  in  the  United  States,  to  determine  if  any 
members  of  this  profession  had  cognizance  of  thie  existence  of  pleuro- 
pneumonia. In  a  paper  read  before  the  International  Veterinary  Con- 
gress at  Chicago,  in  October,  1893,  Dr.  Gadsden  stated  that  he  could 
obtain  no  trace  of  the  disease  in  the  United  States  and  that  he  was 
convinced  of  its  complete  eradication. 

More  satisfactory  evidence  than  this  it  is  impossible  to  procure  in 
any  country,  or  under  any  conditions.  The  local  authorities  of  the 
various  sections  of  the  country  have  recognized  this,  and  have  with- 
drawn the  prohibitions  placed  for  so  long  a  time  on  cattle  from  districts 
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that  were  once  known  to  be  infected.  The  only  injurious  effects  which 
remain  as  a  legacy  from  the  period  of  infection  are  found  in  the  Cana- 
dian quarantine  of  ninety  days,  and  the  British  restrictions  on  the 
landing  of  live  cattle  of  American  origin,  which  are  still  enforced.  There 
are  no  indications  of  the  length  of  time  which  the  British  Government 
will  consider  it  necessary  to  maintain  restrictions  after  it  has  been 
officially  notified  that  such  regulations  are  no  longer  necessary,  but  it  is 
hoped  that  the  prevailing  views  of  the  British  people  in  favor  of  an 
unrestricted  intornational  trade  will  eventually  lead  to  the  withdrawal 
of  a  prohibition  which  is  as  inconsistent  with  existing  facts  as  with 
these  professions  of  principle. 

TEXAS  FEVER. 

This  disease,  which  is  caused  by  infection  disseminated  by  cattle  not 
from  Texas  alone,  but  fiom  other  States  adjacent  to  the  Gulf  coast  and 
South  Atlantic  seaboard,  is  now  so  well  understood  through  the  inves- 
tigations of  this  Bureau  that  its  prevention,  except  in  isolated  cases,  is 
easily  effected.  The  regiilations  for  this  purpose  are  designed  with  a 
view  of  (1)  defining  the  infected  district,  (2)  keeping  the  cattle  origi- 
nating in  this  district  from  coming  into  contact  with  cattle  from  other 
sections  of  the  country,  and  (S)  disinfecting  cars  and  pens  which  are 
likely  to  be  used  for  susceptiole  cattle. 

The  knowledge  of  the  exact  limits  of  the  infected  area  is  still  some- 
what imperfect,  as  it  can  be  derived  only  from  observations  of  the 
results  of  shipping  cattle  which  afterwards  com^  into  contact  with  sus- 
ceptible animals  under  conditions  proper  for  the  transmission  of  the 
infectious  agent.  The  definition  of  the  infected  district,  which  we 
already  know  is  very  nearly  correct,  is,  therefore,  experimentally 
changed  from  year  to  year  to  a  slight  extent,  in  accordance  with  the 
results  of  the  experience  of  the  preceding  year.  In  this  way  restric- 
tions have  been  removed  from  a  considerable  district  which  was  at  first 
supposed  to  be  dangerous,  but  which  is  now  known  to  be  safe. 

The  following  is  the  full  text  of  the  regulations  for  the  year  1893,  as 
issued  by  the  then  Secretary  of  Agriculture,  Hon.  J.  M.  Eusk,  under 
date  of  February  15, 1893: 

To  the  managers  and  agents  of  railroad  and   transportation  companies  of  the  United 

States  J  stookmen,  and  others: 

In  accordance  with  section  7  of  the  act  of  Confess  approved  May  29, 1884,  entitled 
*'  An  act  for  the  establishment  of  a  Bureau  of  Animal  Industry,  to  prevent  the  expor- 
tation of  diseased  cattle,  and  to  provide  means  for  the  suppression  and  extirpation 
of  plcnro-pueumonia  and  other  contagions  diseases  among  domestic  animals,*'  and  of 
the  act  of  Congress  approved  July  5, 1892,  making  appropriation  for  the  Department 
of  Agriculture  for  the  fiscal  year  ending  June  30,  1893,  ^ou  are  hereby  notified  that 
a  contagious  and  infectious  disease  known  as  splenetic  or  southern  fever  exists 
among  cattle  in  the  following- described  area  of  the  United  States: 

All  that  country  lying  east  and  south  of  a  line  commencing  at  the  southwest  cor- 
ner of  the  county  of  Pecos,  State  of  Texas,  on  the  Rio  Grande  River;  thence  follow- 
ing the  western  boundary  of  Pecos  County  to  the  southeast  corner  ot  Reeves  County ; 
thence  following  the  boundary  line  between  the  counties  of  Pecos  and  Reeves  to  the 
Pecos  River;  thence  southeasterly  following  the  said  Pecos  River  to  the  northwest 
comer  of  Crockett  County ;  thence  easterly  along  the  northern  boundaries  of  Crock- 
ett and  Schleicher  counties  to  the  southeastern  corner  of  Irion  County ;  thence  north- 
erly along  the  eastern  boundary  of  Irion  County  to  the  northeast  comer  of  said 
county:  thence  northerly  to  the  southern  boundary  of  Coke  County;  thence  west- 
erly to  the  southwestern  corner  of  Coke  County ;  thence  northerly  along  Ihe  western 
boundary  of  Coke  County  t-o  the  southern  boundary  of  Mitchell  County:  thence 
easterly  to  the  southeast  corner  of  Mitchell  County,  and  thence  northerly  along  the 
western  boundaries  of  Nolaud  and  Fisher  counties  to  the  southern  boundary  of  Kent 
County ;  thence  easterly  along  the  southern  boundary  of  Kent  County  to  the  south- 
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weatQm  comer  of  Stonewall  County;  thence  northerly  along  the  western  boundary 
of  Stonewall  County  to  the  southeastern  comer  or  Dickens  County;  thence  easterly 
aloii;r  the  northern  bouudajry  of  Stonewall  County,  to  the  southwestern  comer  of 
Knox  County;  thence  northerly  along  the  western  boundaries  of  Knox  and  Uarde- 
maii  comities  to  the  Red  Kiver;  thence  northwesterly  following  the  Red  River  to  its 
pfj.nt  of  intersection  with  the  one  hundredth  meridian  of  longitude;  thence  north- 
erly from  said  point  of  intersection  along  said  one  hundredth  meridian  to  the  south- 
ern boundary  of  the  State  of  Ktinsas;  thence  easterly  along  the  soathem  boundary 
of  tlie  State  of  Kansas  to  the  northeast  corner  of  the  Indian  Territory;  tbenoe 
southerly  along  the  eastern  boundary  of  the  Indian  Territory  to  the  southwest  cor- 
ner of  the  State  of  Missouri ;  thence  easterly  along  the  southern  boundary  of  the 
Stale  of  Missouri  to  the  Mississippi  River;  thence  running  southerly  along  the  Mis* 
sissippi  River  to  the  southwoHtem  corner  of  the  county  ofLanderdale,  State  of  Ten- 
nessee; thence  running  easterly  following  the  southern  boundaries  of  the  counties 
of  Lauderdale,  Crockett,  Gibson,  Carroll,  Benton,  Perry,  Lewis,  Maurey,  Marshall, 
Bedford,  Coffee,  Grundy,  and  Sequatchie  to  the  southwest  comerof  Hamilton  County : 
thence  northerly  along  the  boundary  line  between  the  counties  of  Sequatchie  ana 
Hamilton  to  the  southwest  corner  of  Rhea  County;  thence  easterly  along  the  south- 
ern boundaries  of  the  counties  of  Rhea,  Meigs,  McMiun,  and  Monroe,  Scat«  of  Ten- 
nessee, to  the  eastern  boundary  of  said  State;  thence  following  the  northern  bound- 
aries of  th*  counties  of*  Cherokee,  Macon,  Jackson,  Transylvania,  and  Henderson, 
State  of  North  Carolina,  to  the  southeast  comer  of  the  county  of  Buncombe,  of  said 
8tat«;  thence  in  a  northeasterly  direction  followin;?  the  Blue  Ridge  Mountains  to 
the  southwestern  corner  of  the  county  of  Amherst,  State  of  Virginia;  thence  south- 
easterly along  the  southern  boundary  of  the  county  of  Amherst  to  the  western  beund- 
aryof  the  county  of  Appomattox;  thence  northeasterly  along  the  eastern  bou^ida- 
ries  of  the  counties  of  Amherst,  Nelson,  and  Albemarle  to  the  southern  boundary  of 
the  rounty  of  Orange;  thence  along  the  southern  boundary  of  the  county  of  Orange 
to  the  boundary  line  of  the  county  of  Spottsylvania ;  thence  along  the  eastern 
boundary  of  the  county  of  Orange  to  the  southern  boundary  of  the  county  of  Cul- 
peptr;  thence  easterly  along  the  southern  boundaries  of  the* counties  of  Culpeper 
and  Stafford  to  the  boundary  of  King  George  County ;  thence  nertherly  along  the 
eastern  boundary  of  Stafford  County  to  the  Potomac  River;  thence  following  the 
Potomac  River  southerly  to  the  Chesapeake  Bay ;  thence  easterly  along  the  south- 
ern boundary  of  the  State  of  Maryland  to  the  Atlantic  Ocean. 

From  the  15th  day  of  February  to  the  1st  day  of  December,  1893,  no  cattle  are  to 
be  transported  from  said  area  to  any  portion  of  the  United  States  north  or  west  of 
the  above-described  line,  except  by  rail  for  immediate  slaughter,  and  when  so  trans- 
ported the  following  arrangements  must  be  observed : 

(1)  When  any  cattle  in  course  of  transportation  from  said  area  are  unloaded  north 
or  wi»8t  of  this*  lino  to  bo  fed  or  watered,  the  places  where  said  cattle  are  to  be  so 
fed  or  watere*!  shall  be  set  apart  and  no  other  cattle  shall  be  admitted  thereto. 

(2)  On  unlpading  said  cattle  at  their  points  of  destination,  pens  shall  be  set  apart 
to  receive  them,  and  no  ot  her  cattle  shall  be  admitted  to  said  pens ;  and  the  regulations 
relatinir  to  the  movement  of  Texas  cattle,  prescribed  by  the  cattle  sanitary  officers 
of  the  State  where  unloaded,  shall  be  carefully  observed.  The  cars  that  have  car- 
ried said  stock  shall  be  clL'an8e<l  and  disinfected  before  they  are  again  used  to  trans- 
port, store,  or  shelter  animals  or  merchandise. 

(8)  All  cars  carrying  cattle  from  said  area  shall  bear  placards  stating  that  said  cars 
contain  Southern  cattle,  and  each  of  the  waybills  of  said  shipments  shall  have  a 
note  upon  its  face  with  a  similar  statement.  '  Whenever  any  cattle  have  come  from 
said  ju'ea  and  shall  be  reshipped  from  any  point  at  which  they  have  been  unloaded 
to  other  points  of  deHtination,  the  cars  carrying  said  animals  shall  bear  similar  pla- 
cards with  like  statements,  and  the  waybills  be  so  stamped.  At  whatever  point 
these  cattle  are  unloaded  they  shall  be  placed  in  separate  pens,  to  which  no  other 
cattle  shall  be  admitted. 

(4)  The  cars  used  to  transport  such  animals,  and  the  pens  in  which  they  are  fed  and 
watered,  and  the  pens  set  apart  for  their  reception  at  points  of  destination,  shall  be 
disinfected  in  the  following  manner : 

(a)  Remove  all  litter  and  manure.  This  litter  and  manure  may  be  disinfected 
by  mixing  it  with  lime  or  diluted  sulphuric  acid,  or,  if  not  disinfected,  it 
may  be  stored  where  no  cattle  can  come  into  contact  with  it  until  after 
December  1. 

(b)  Wash  the  cars  and  the  feeding  and  watering  troughs  with  water  until 
clean. 

(c)  Saturate  the  walls  and  floors  of  the  cars  and  fencing,  troughs  and  shutes 
of  the  pens  wirh  a  solution  made  by  dissolving  four  ounces  of  chloride  of 
lime  to  each  gallon  of  water.  Or  disinfect  the  cars  with  a  jet  of  steam 
un<ler  a  pressure  of  not  less  than  50  pounds  to  the  square  inch. 

(5 »  It  is  further  expressly  provided  th^t  cattle  which  have  been  at  least  ninety  days 
in  the  counties  of  Coke,  Nolan,  Fisher,  Stonewall,  Haskell,  Knox,  and  Hardeman, 
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State  of  Texas,  which  lie  within  the  above-described  area,  may  be  moved  from  said 
counties  by  rail  into  the  States  of  Colorado,  Wyoming,  Montana,  and  South  Dakota, 
in  accordance  with  the  regulations  made  by  said  States  for  the  admission  of  South- 
ern cattle  thereto :    Provided — 

(1)  That  enttlo  from  said  area  shall  go  into  said  States  only  for  slaughter  or  graz- 
ing, and  shall  on  no  account  be  shipped  from  said  States  iuto  any  other  State  or 
Territory  of  the  United  States  before  the  Ist  day  of  December,  1893. 

(2)  That  such  cattle  shall  not  be  allowed  in  pens  or  on  trails  or  on  ranges  that  are 
to  bo  occupied  or  crossed  by  cattle  going  to  the  Eastern  markets  before  December  1, 
181)3,  and  that  these  two  classes  of  cattle  shall  not  be  allowed  to  come  int«  contact. 

(3)  That  all  cars  which  havp  carried  cattle  from  said  area  shall,  upon  unloading, 
at  once  be  cleaned  and  disinfocljjd  in  the  manner  provided  by  the^e  regulations. 

(4)  That  tlic  State  authorities  of  the  States  ot  Colorado,  Wyoming,  Montana,  and 
South  Dakota  a<;roe  to  enforce  these  provisions. 

Tlie  losses  resulting  yearly  to  the  owners  of  susceptible  cattle,  both  in  the  inter- 
8tato.and  export  trade,  by  the  contraction  of  this  disease  from  exposure  in  unclean 
and  infected  cars  and  pens,  and  by  means  of  the  manure  carried  in  unclean  cars  from 
place  to  place,  have  become  a  matter  of  grave  and  serious  concern  to  the  cattl* 
industry  of  the  United  States.  It  is  absolutely  essential,  therefore,  that  this  cattle 
industry  should  l»e  protected  as  far  as  possible  by  separating  the  dangerous  cattle 
and  by  the  adoption  of  efticient  methods  of  disinfection. 

Inspectors  will  be  instructed  to  see  that  disinfection  is  properly  done,  and  it  is 
expc^cted  that  transpoi*tatlon  companies  will  promptly  put  into  operation  the  above 
methods. 

The  following  supplementary  regulation  was  subsequently  issued 
over  your  own  signature  under  date  March  13, 181)3: 

Kotice  is  hereby  given  that  the  regulations  of  the  Department  of  Agriculture, 
dated  February  15,  1893,  concerning  cattle  transportation,  are  modified  so  as  to  per- 
mit cattle  that  have  been  in  the  counties  of  Wilbarger,  Baylor,  Throckmorton, 
Shackelford,  Jones,  and  Pecos.  State  of  Texas,  since  January  1,  1^3,  and  have  not 
come  into  contact  with  any  cattle  brought  iuto  said  counties  from  other  counties  in 
the  infected  district  since  said  date,  to  be  moved  from  the  said  counties  by  rail  into 
the  States  of  Colorado,  Wyoming,  Montana,  North  Dakota,  and  S«uth  Dakota,  in 
accordance  with  the  regulations  made  by  said  States  for  the  admission  of  Southern 
cattle  thereto :  Provided — 

(1)  That  a  permit  shall  first  be  obtained  from  the  Secretary  of  Agriculture  for 
8n<*h  movement.  The  application  for  said  permit  must  stat«  the  name  of  the  county 
in  which  said  cattle  are  located,  the  name  of  the  owner  of  said  cattle,  the  number 
of  cattle  to  be  moved,  and  the  route  over  which  said  cattle  are  to  be  transported  to 
the  above-named  States. 

(2)  That  said  permit  shall  be  forwarded  to  the  inspector  of  the  Department  sta- 
tioned at  Kansas  City,  Mo.,  who  wiU  detail  an  officer  to  inspect  said  cattle  and 
ascertain  whether  they  are  entitled  to  be  shipped  under  the  provisions  of  this  order, 
and  who,  upon  finding  that  the  same  are  so  entitled,  will  countersign  said  permit 
and  supervise  the  movement  of  said  cattle  to  the  point  of  shipment.  The  said  offi- 
cer, before  delivering  such  permit,  shall  obtain  affidavits  of  the  owner  or  manager 
of  the  cattle  and  of  2  reputable  and  disinterested  persons  showing  that  they  are 
acquainted  with  the  cattle  sought  to  be  shipped,  and  that  they  have  known  said 
cattle  since  the  1st  day  of  January,  1893,  and  that  said  cattle  have  been  kept  in  the 
territory  described  above  and  have  not  come  into  contact  with  any  other  southern 
cattle.    These  affidavits  will  be  forwarded  by  him  to  the  Department  of  Agriculture. 

It  is  further  ordered,  that  the  seccmd  proviso  of  the  fifth  rule  of  the  regulations 
of  February  15, 1893,  provi<iinj|  that  cattle  moved  into  the  above-named  States  under 
said  rulo  shall  not  be  allowed  in  pens  or  on  trails  or  on  ranges  that  are  to  be  occn- 
pie<l  or  crossed  by  cattle  going  to  the  Eastern  markets  before  December  1,  1893,  and 
that  these  two  classes  of  cattle  shall  not  be  allowed  to  come  into  contact,  is  hereby 
rescinded. 

This  was  followed,  May  19,  by  a  further  modification  as  follows: 

Notice  is  hereby  given  that  the  regulations  of  the  U.  S.  Department  of  Agriculture, 
of  date  February  15,  1893,  concerning  cattle  trnnsportation,  are  modified  so  as  to 
permit  cattle  that  have  been  in  the  counties  •£  Cherokee,  Clay,  Macon,  Jackson,  and 
Transylvania,  State  of  North  Carolina,  since  the  1st  day  of  January,  1893,  and  hav« 
not  come  into  contact  with  any  cattle  brought  into  said  counties  from  ether  counties 
Ib  the  infected  area  described  in  said  regulations  since  said  date,  to  be  moved  from 
the  said  counties  by  rail  into  the  States  ef  Kentucky,  Tennessee,  and  Virginia  for 
grazing  purposes,  in  accordance  with  the  regulations  made  by  said  Stat^  for  the 
admission  of  sontheru  cattle  thereto. 
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Again,  August  30,  the  followiug  notice  was  issued: 

Notice  is  hereby  given  that  the  regulations  of  the  U.  S.  Department  of  Agricultnre. 
of  date  February  15,  1893,  concerning  cattle  transportation,  are  modified,  from  and 
after  September  1,  1893,  so  as  to  exclude  the  counties  of  Benton,  Washington,  Car- 
roll, Madison,  Boon,  Newton,  Marion,  Searcy,  Baxter,  Stone,  i^ilton,  Jzard,  bharp, 
ludupendence,  Lawrence,  Randolph,  Greene,  and  Clay,  in  the  State  of  Arkansas,  from 
the  infected  area  described  in  said  regulations,  and  the  quarantine  line  established 
by  said  regulations  is  hereby  changed  so  as  to  place  these  counties  north  of  said 
line ;  pro\ided,  that  nothing  in  this  order  is  to  be  construed  to  interfere  with  the 
regulations  of  any  State  afScting  the  movement  of  cattle  from  this  portion  of  the 
State  of  Arkansas. 

The  efforts  of  the  Bureau  in  maintaining  these  regulations  and  in 
preventing  the  dissemination  of  the  disease  have  been  very  successfuL 
The  large  stock  yards  of  the  country  have  been  kept  free  from  infection, 
and  no  reports  of  losses  of  any  great  magnitude  from  the  ravages  of 
this  disease  have  been  made  to  the  Department.  There  have  been, 
however,  a  number  of  small  outbreaks,  due  to  violations  of  the  regula- 
tions or  to  the  necessary  driving  of  cattle  intended  for  slaughter  from 
the  railroads  and  stock  yards  to  the  abattoirs.  The  roads  upon  which 
such  cattle  are  driven  become  infected,  and  native  cattle  allowed  to 
travel  over  them  frequently  contract  the  disease.  On  account  of  the 
large  interests  involved  it  would  not  be  advisable  to  stop  the  driving 
of  southern  cattle  to  slaughter-houses,  particularly  as  the  owners  of 
susceptible  cattle  have  it  in  their  power  to  guard  against  the  disease 
by  keeping  their  animals  upon  their  own  premises.  The  animals 
affected  are  usually  cows  which  are  allowed  to  run  at  large  in  the 
suburbs  of  the  large  cities. 

It  is  to  be  regretted,  however,  that  there  have  been  some  violations 
of  the  regulations  by  railroad  companies,  which  have  been  followed  by 
the  appearance  of  the  disease  in  various  States  and  also  in  several  ship- 
loads of  cattle  consigned  to  foreign  i>orts.  The  effects  of  these  viola- 
tions of  the  regulations  are  very  serious,  not  only  in  the  direct  losses 
of  cattle  caused  by  the  disease,  but  in  the  unfavorable  influence  on  the 
exi)ort  trade  and  upon  the  restrictions  enforced  by  other  countries.  In 
general,  transportation  companies  have  cheerfully  and  efficiently  coop- 
erated with  this  Bureau  by  giving  stringent  orders  to  their  employees  to 
comply  with  the  regulations.  In  a  few  cases,  however,  there  has  been 
a  disposition  to  evade  the  requirements,  which,  if  persisted  in,  ishould 
be  met  with  prosecution  in  the  courts,  or,  if  this  fails,  by  legislation  pro- 
viding that  cars  for  carrying  infected  cattle  should  be  painted  a  dis- 
tinctive color  and  used  for  that  purpose  only. 

The  i)ublication  of  the  special  report  of  this  Bureau  on  the  nature 
and  causation  of  Texas  fever  has  led  to  experiments  being  made  in  vari- 
ous parts  of  the  country  with  a  view  to  destroying  the  ticks  which  act 
as  bearers  of  the  contagion,  and  thus  rendering  the  southern  cattle 
harmless.  The  chief  difficulties  have  been  to  discover  some  substance 
or  compound  that  could  be  applied  to  the  infected  cattle  and  which 
would  destroy  the  ticks  without  ii\juring  the  animals  or  involving  too 
much  expense. 

Mr.  E.  J.  Kleberg,  secretary  of  the  Texas  Live  Stock  Sanitary  Com- 
mission, has  used  a  mixture  which  he  believes  to  be  effectual  and  the 
cost  of  which  is  only  about  1  cent  per  animal.  He  has  also  invented  a 
dipping  tank  to  contain  the  mixture  into  which  the  cattle  are  plunged 
from  an  automatic  trap  door  in  such  a  manner  that  they  are  completely 
submerged.  He  estimates  that  2,000  head  of  cattle  may  be  passed 
through  one  of  these  tanks  in  a  day. 
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The  importance  of  this  invention,  if  experience  should  confirm  the 
conclusions  from  the  tests  so  far  made,  would  certainly  be  very  great. 
It  may  possibly  lead  to  the  disinfection  of  all  of  the  cattle  from  the 
infected  district,  and  thus  do  away  with  the  separate  pens  now  main- 
tained at  the  leading  stock  yards, which  have  been  the  cause  of  more  or 
less  dissatisfaction  but  which  have  been  necessary  to  prevent  the  spread 
of  the  disease.  Such  a  change  would  simplify  the  regulations,  make 
the  prevention  more  nearly  absolute,  and  would  save  the  annoyance 
and  loss  of  which  shippers  from  the  infected  district  now  complain  on 
account  of  discriminations  made  by  buyers  against  cattle  from  the 
quarantine  pens. 

Experiments  to  test  this  method  will  be  made  during  the  summer  of 
1894  on  a  plan  which  it  is  hoped  will  give  decisive  results.  The  dipping 
tank  appears  to  work  very  satisfactorily,  and  there  can  scarcely  be  a 
doubt  as  to  the  possibility  of  passing  the  animals  through  it  with  the 
necessary  facility  and  rapidity.  The  only  question  is  as  to  the  efficiency 
of  th^  mixture  which  is  used  for  killing  the  ticks.  These  parasites  have 
great  powers  of  resistance,  and  in  our  experiments  at  the  Bureau  labo- 
ratory they  have  not  been  killed  by  chemical  agents  of  various  kinds, 
even  when  far  too  concentrated  to  be  applied  to  the  bodies  of  cattle. 

MALADIE  DU  C6it. 

This  exotic  disease,  which  has  been  known  in  Europe  since  1796,  was 
first  discovered  in  the  United  States  in  1884.  It  was  doubtless  intro- 
duced with  some  of  the  horses  imported  for  breeding  puriK)ses,  and  its 
nature  not  being  at  first  recognized  its  dissemination  occurred  before 
attention  was  attracted  to  it.  A  considerable  number  of  animals  were 
found  to  be  infected  in  Illinois,  and  the  danger  to  the  horse  industry 
was  such  that  the  disease  was  eradicated  through  the  efforts  of  the  State 
authorities. 

At  that  time  there  were  rumors  of  the  existence  of  the  disease  in 
other  States,  but  if  it  existed  elsewhere  the  affected  animals  were  not 
located  and  interest  in  the  subject  soon  subsided. 

In  1892  this  Bureau  was  informed  of  a  disease  affecting  breeding 
horses  in  northwestern  IN'ebraska,  which  had  the  general  characters  of 
maladie  du  colt.  Dr.  George  0.  Faville  was  detailed  to  make  an  inves- 
tigation, and  after  examining  a  considerable  number  of  animals  reported 
that  this  disease  existed  there  and  that  probably  200  horses  were 
infected. 

No  steps  were  taken  for  the  eradication  of  the  malady  until  June  12, 
1893,  when  Dr.  Faville  was  again  ordered  to  Nebraska  with  instruc- 
tions from  the  Secretary  of  Agriculture  to  cooperate  with  Mr.  Edward 
Shelden,  agent  of  the  Bureau  of  Animal  Industry,  for  the  purchase  and 
destruction  of  all  affected  animals.  It  was  found  that  a  large  number 
of  the  diseased  animals  discovered  by  the  investigation  of  1892  had 
since  died,  and  the  horse-owners  of  the  infected  section  had  taken  pre- 
cautions which  had  to  a  large  extent  prevented  the  further  dissemina- 
tion of  the  contagion.  Thirty-two  diseased  animals  were  found  in 
Nebraska  and  five  in  South  Dakota.    These  were  all  purchased  and  killed. 

The  expense  of  eradicating  this  disease  in  the  States  mentioned, 
including  the  salaries  and'  traveling  expenses  for  the  time  the  animals 
were  being  searched  out,  was  as  follows: 

Salaries $2,512.42 

Traveling  expenses 1, 096. 12 

Cost  of  horses  (37) 1,624.00 

Total ,..     5,232.54 

AG  93 9 


130  REPORT   OP   TBHE    SECRETARY   OP   AGRICULTURE/ 

This  disease  is  incurable  by  any  method  of  treatment  now  known, 
although  a  small  proportion  of  the  aflFected  animals  recover  without 
treatment.  The  course  of  the  malady  is  slow,  and,  although  it  at  first 
appears  as  a  local  affection,  it  becomes  generalized  after  a  few  weeks  or 
months,  and  animals  may  live  for  three  or  four  years,  being  capable  of 
disseminating  the  contagion  during  all  this  time.  It  is,  consequently, 
necessary  to  destroy  affected  animals  in  order  to  eradicate  the  disease. 
In  doing  this,  compensation  must  be  paid,  as  affected  horses  are  in 
most  cases  capable  of  doing  some  work,  and,  unless  they  are  bred, 
there  is  no  danger  to  other  animals  from  them.  It  is  this  chance  of 
their  being  bied,  either  by  the  present  or  some  subsequent  owner, 
which  makes  it  essential  that  they  should  be  destroyed. 

Tlie  disease  is  one  which  rapidly  spreads  among  breeding  stock,  and 
in  some  cases  is  so  mild  that  no  symptoms  can  be  discovered  except 
upon  the  most  careful  examination  by  a  veterinarian.  A  stallion 
affected  in  this  mild  form  may  be  purchased  by  a  person  who  has  not 
the  slightest  idea  that  the  animal  is,  unsound,  and  the  result  is  the 
infection  of  a  large  number  of  mares  before  any  one  in  the  locality  sus- 
pects ihat  the  deadly  contagion  has  been  introduced. 

The  existence  of  this  disease  in  the  United  States  is  a  great  menace 
to  the  horse  industry.  If  permitted  to  spread  over  a  large  territory,  it 
will  be  very  difficult  to  eradicate  it,  and  the  work  will  require  much 
time  and  a  large  expenditure  of  money.  Eradication  wherever  it  is 
discovered  is  therefore  very  important. 

The  extirpation  of  this  disease  in  ITebraska  removes  the  danger  from 
that  outbreak,  but  it  is  possible  that  affected  animals  still  exist  in  the 
country,  and  horse-owners  should  be  on  their  guard.  A  disease  so 
fatal,  and  one  which  is  exotic  and  so  easily  extirpated,  should  not  be 
allowed  to  remain  on  our  soil.  But  owners  of  diseased  horses  do  not 
report  its  presence  in  their  animals.  On  the  contrary,  some  of  them 
conceal  it  and  allow  their  animals  to  communicate  it  to  others.  With 
such  a  lack  of  public  spirit  among  citizens,  the  complete  extermination 
of  the  disease  may  require  considerable  time,  but  if  stamped  out 
wherever  found  it  will  eventually  entirely  disappear. 

TUBERCULOSIS. 

Although  tuberculosis  is  undoubtedly  a  contagious  disease,  and  is 
spread  from  one  State  to  another  by  the  shipment  of  affected  animals, 
this  Bureau  has  not  undertaken  to  control  or  eradicate  it.  The  general 
distribution  of  the  disease,  the  number  and  the  value  of  the  animals 
infected,  and  the  large  forc€  of  inspectors  that  would  be  required,  have 
made  it  evident  that  careful  deliberation  should  be  given  to  the  subject, 
as  the  work,  when  undertaken,  will  involve  great  expense. 

Preliminary  investigations  have  been  undertaken  for  determining, 
more  accurately  than  is  now  known,  the  proportion  of  animals  affected, 
the  best  means  of  detecting  the  disease,  and  the  most  practicable 
measures  for  its  i^revention  and  eradication.  Tuberculin  is  being  made 
in  the  laboratory  of  the  Bureau  and  is  distributed  to  State  authorities 
having  jurisdiction  over  the  diseases  of  animals^  as  a  means  of  cooper- 
ating with  them.  This  chemical  substance,  which  is  produced  during 
the  growth  of  the  bacillus  in  suitable  liquids,  is  of  inestimable  value 
in  detecting  the  disease,  since,  when  injected  under  the  skin  in  proper 
doses,  it  causes  the  temperature  to  rise  from  2°  to  5°  F.,  while  in 
healthy  animals  no  such  effect  is  produced. 
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Heretofore  all  of  the  tuberculin  to  be  obtained  in  this  country  was 
Imported  from  Europe  and  sold  at  prices  which  greatly  restricted  its 
use.  There  is  now  great  demand  for  it,  but  the  facilities  of  the  Bureau 
have  hardly  been  sufficient  to  supply  the  local  authorities  who  have 
been  using  it.  Public  interest  in  the  question  of  limiting  the  preva- 
lence of  tuberculosis  is  rapidly  increasing  and  one  State  after  another 
is  taking  up  the  work.  It  is  probable,  therefore,  that  preparations 
must  soon  be  made  for  preparing  tuberculin  in  much  larger  quantities 
than  heretofore.  This  will  require  an  increase  in  the  expenditures  for 
the  laboratory,  but  there  certainly  is  no  other  way  in  which  such  valua- 
ble assistance  and  codi)eration  can  be  given  to  local  authorities  with  the 
same  expense. 

Tuberculosis  considered  as  a  disease  of  the  domesticate  animals  is, 
on  account  of  the  frequency  of  its  occurrence  and  the  losses  which  it 
causes,  the  most  important  of  any  with  which  we  have  to  deal.  It 
therefore  demands  attention  from  an  economic  point  of  view.  In  addi- 
tion to  this,  however,  it  is  one  of  the  most  frequent  and  fatal  diseases 
of  mankind,  and  may  be  communicated  from  animals  to  people  who 
consume  tubercular  meat  and  milk.  There  is,  consequently,  every 
reason  why  this  Bureau,  which  is  charged  with  the  duty  of  cooperat- 
^  ing  with  the  State  authorities  to  prevent  the  spread  of  communicable 
diseases  of  animals  from  one  State  to  another,  should  do  what  is  i>os- 
sible  to  limit  the  spread  of  tuberculosis. 

Investigations  have  been  made  and  are  being  continued  to  determine 
the  frequency  with  which  the  bacillus  of  this  disease  is  to  b^  found  in 
the  milk  from  tuberculous  cows.  These  investigations,  so  far  as  they 
have  gone,  indicate  that  the  danger  to  the  public  health  from  this 
source  is  not  so  great  as  has  been  supposed  by  some  authorities.  That 
there  is  some  danger,  however,  is  evident  from  researches  which 
have  already  been  made  by  other  investigators.  No  doubt  the  pres- 
ence of  the  bacillus  in  the  milk  depends  upon  whether  the  develop- 
ment of  tubercles  has  invaded  the  mammary  glands.  The  quevStioas 
connected  with  this  aspect  of  the  subject  are  of  such  vital  importance 
that  they  should  be  decided  at  an  early  day,  and  the  danger  may  in  the 
meantime  be  avoided  by  pasteurizing  the  milk  before  it  is  used. 

The  danger  of  communicating  tuberculosis  to  man  through  infected 
meat  is  not  so  great  as  through  iufected  milk.  Meat  is  generally  eaten 
cooked,  ahd  is  as  a  rule  raised  to  a  sufficient  temperature  to  destroy 
the  vitality  of  the  baciUi.  The  meat  inspection  now  applied  by  this 
Bureau  to  carcasses  slaughtered  for  the  interstate  and  foreign  trade  is 
an  a<lditional  protection  of  much  value. 

It  has  recently  been  asserted  that  the  meat  and  milk  of  tuberculous 
animals  contain  a  sufficient  quantity  of  tuberculin  to  make  them  espe- 
cially dangerous  articles  of  food  for  people  already  affected  with  tuber- 
culosis. This  assertion,  extremely  alarming  to  the  large  number  of 
people  who  are  more  or  less  affected  with  the  disease,  is  based  on  the 
known  fact  that  tuberculin  is  produced  during  the  multiplication  of  the 
bacillus,  and  when  introduced  into  the  tissues  of  an  affected  person  in 
suf&cient  quantity  it  causes  an  access  of  fever,  which  is  probably  accom 
panied  by  a  temporary  increase  in  the  development  of  the  genns. 
These  facts,  however,  do  not  warrant  the  conclusion  just  mentioned, 
which  has  been  drawn  from  them.  It  is  extremely  doubtful  if  tuber- 
culin exists  at  any  one  time  in  the  tissues  or  in  the  milk  in  sufficient 
quantity  to  affect  the  persons  consuming  these  articles  of  food.  It  is 
equally  doubtful  if  it  would  produce  its  characteristic  effects  when  taken 
into  the  stomach  of  the  consumer,  even  if  it  should  exist  in  the  food 
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to  such  an  extent  that  the  consumer  of  these  articles  would  receive  a 
full  dose  in  the  amount  of  food  consumed  at  one  time.  Tuberculin,  to 
produce  its  characteristic  effect,  must  be  injected  hyi)odermically  into 
the  tissues.  When  it  is  administered  by  the  stomach,  we  have  good 
reason  to  believe  that  it  is  decomposed  by  the  digestive  processes, 
either  partially  or  completely,  and  that,  consequently,  its  ingestion  is 
not  accompanied  by  the  danger  which  has  been  attributed  to  it. 

There  is  already  enough  alarm  felt  in  connection  with  the  danger  of 
consuming  the  products  of  tuberculous  animals  without  unduly  magni- 
fying the  results  which  may  follow  to  the  helpless  consumer.  So  far 
from  sharing  the  view  aUuded  to  above,  the  writer  is  of  the  opinion 
that  it  is  perfectly  safe  to  consume  the  carcasses  of  animals  which  are 
only  slightly  affected  and  which  are  in  a  satisfactory  concUtion  of  flesh. 
"The  emaciated  carcasses  of  tuberculous  cattle  should  under  all  circum- 
stances be  condemned,  as  well  as  all  carcasses  in  which  there  is  any 
considerable  development  of  the  tubercular  process.  But  when,  as  is 
very  frequently  the  case  with  animals  slaughtered  on  the  tuberculin 
test,  there  is  only  an  insignificant  lesion  in  one  of  the  lymphatic  glands 
and  the  animal  is  fat,  free  from  fever,  and  shows  the  general  signs  of 
good  health,  the  quality  of  the  meat  is  not  affected,  and  it  may  be  con- 
sumed with  perfect  safety.  The  demand  for  the  condemnation  of  these 
carcasses  is  based  upon  sentiment,  not  upon  reason ;  and  it  is  the  duty 
of  thescientist  to  advise  against  such  useless  destruction  of  food  prod- 
ucts, the  wholesomeness  of  which  has  not  been  impaired. 

GLANDERS. 

Glanders  is  a  contagious  and  incurable  disease  of  horses,  more  wide- 
spread than  is  generally  supposed.  It  is  also  communicated  to  man 
from  affected  horses,  and  is  then  nearly  always  fatal  in  its  results. 
This  disease  has  been  allowed  to  spread  without  adequate  efforts  for 
its  control,  until  it  can  now  be  found  in  nearly  every  city  of  any  con- 
siderable size  and  in  many  country  districts.  The  greatest  obstacle 
heretofore  existing  to  its  eradication  was  the  diflficSty  of  making  a 
positive  diagnosis  with  many  suspected  animals.  With  many  affected 
horses  the  symptoms  are  obscure  and  indefinite,  but  the  power  to  com- 
municate the  disease  is  just  as  marked  as  with  those  having  the  most 
apparent  symptoms. 

Fortunately,  it  has  been  shown  by  recent  researches  that  the  bacillus 
of  glanders  produces  a  substance  during  its  growth  in  culture  liquids 
similar  to  the  tuberculin  produced  by  the  bacillus  of  tuberculosis,  and 
that  this  substance,  which  is  called  malleln,  may  be  used  for  the  diag- 
nosis of  glanders  in  the  same  manner  as  tuberculin  is  used  for  the 
diagnosis  of  tuberculosis.  The  greatest  problem  connected  with  the 
control  of  glanders  is,  therefore,  solved,  and  the  question  is  no  longer 
one  of  possibility  but  of  expediency. 

In  order  to  assist  State  authorities  in  this  work,  mallein  is  prepared 
at  the  laboratory  of  the  Bureau  and  is  supplied  to  them  without  expense. 
Occasionally  a  veterinarian  is  detailed  to  conduct  the  test  and  decide 
doubtful  cases,  but  the  number  of  veterinarians  available  for  such 
work  on  the  force  of  the  Bureau  is  so  small  that  it  is  impossible  to 
respond  to  all  requests  from  local  authorities  for  such  assistance.  It 
is  evident  that  more  vigorous  efforts  should  be  made  to  eradicate  this 
dangerous  and  desti*uctive  disease.  The  losses  from  it  each  year  must 
be  enormous,  but  it  is  impossible  to  obtain  any  general  statistics.  The 
danger  to  mankind  is  aJso  considerable,  and  every  year  cases  are 
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recorded  of  its  trausmission  to  attendants  of  diseased  horses  or  to 
unsuspecting  persons,  who  have  received  the  virus  in  the  eye,  nose,  or 
mouth  as  it  has  been  blown  from  the  nostrils  of  some  horse  they  have 
passed  on  the  streets. 

We  know  now  that  glanders  arises  from  contagion  only,  and  that  it 
may,  consequently,  be  stamped  out,  as  pleuro-pneumonia  has  been,  by 
the  judicious  application  of  veterinary  sanitary  measures.  Efforts  for 
its  suppression  are  all  the  more  indicated  in  this  time  of  depression  in 
the  horse  industry,  when  the  losses  from  the  malady  are  severely  felt, 
and  when  the  compensation  for  condemned  animals  would  be  less  than 
under  ordinary  conditions. 

INSPECTION   OF   ANIMALS  IN  TRANSIT. 

The  inspection  of  animals  which  are  in  course  of  transportation  from 
one  State  into  another  or  into  foreign  countries,  or  which  have  been 
imported  from  foreign  countries  into  the  United  States,  has  been  main- 
tained. The  object  of  this  is  to  prevent  the  dissemination  of  the  dis- 
eases of  cattle  which  akeady  exist  in  the  United  States,  to  i)revent  the 
introduction  of  contagious  diseases  with  imported  animals,  and  to  enable 
our  inspectors  to  certify  to  the  healthfulness  of  exported  animals.  The 
number  of  animals,  mostly  horned  cattle,  which  must  be  inspected  for 
these  purposes  is  very  large,  and  the  work  is  arduous  and  exacting. 

INSPECTION   OF   SOUTHERN  CATTLE. 

During  the  quarantine  season  from  February  15  to  December  1, 1893, 
the  inspectors  of  this  Bureau  inspected  64,184  carloads  of  cattle  from 
the  infected  district.  These  cars  contained  1,737,380  head  of  cattle, 
which  were  placed  in  the  quarantine  pens  and  kept  separate  from  sus- 
ceptible animals.  Of  these  cattle  20,075  carloads  were  in  transit  for 
points  beyond  the  first  stock  yards  where  they  were  examined.  In  all 
of  these  cases  the  cars  and  waybills  were  marked  and  the  inspectors  at 
the  other  cities  were  notified,  in  order  that  there  might  be  a  supervision 
of  their  movement  until  their  destination  was  reached. 

The  cleaning  and  disinfection  of  the  cars  in  which  infected  cattle 
have  been  shipped  is  performed  under  the  supervision  of  the  Bureau 
inspectors.  During  the  season  of  1893  they  reported  the  disinfection 
6f  50,406  cars. 

In  addition  to  the  supervision  of  such  cattle  moved  by  rail  for 
slaughter,  there  were  inspected  248,230  head  of  cattle  shipped  or  driven 
from  Texas  for  grazing  purposes.  Of  these,  4,182  were  from  the  infected 
area,  and  were  held  in  quarantine  until  they  could  be  safely  moved.  It 
was  also  necessary  to  intercept  and  quarantine  42,600  other  cattle  which 
the  owners  were  attempting  to  drive  across  the  quarantine  line  in  vio- 
lation of  the  regulations. 

It  will  be  seen  from  this  statement  of  the  work  accomplished  that  the 
prevention  of  Texas  fever  involves  a  service  of  considerable  magni- 
tude, and  one  that  is  distributed  over  a  very  large  territory. 

INSPECTION   OF  IMPORT   ANIMALS. 

The  inspection  of  animals  imported  into  the  United  States  has  been 
continued  under  the  act  of  Congress  approved  August  30, 1890.  On 
account  of  the  official  announcement  by  the  Government  of  Great 
Britain  that  cattle  imported  into  that  country  from  Canada  were  found 
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affected  witb  contagious  pleuro-pneuinonia,  this  Department  issned  an 
order  on  February  B,  1893,  requiring  that  all  cattle  imported  into  the 
United  States  from  Canada  should  be  retained  in  quarantine  for  a 
period  of  ninety  days.  The  total  number  of  animsds  arriving  from 
Canada  inspected  by  this  Bureau  at  the  time  of  importation  was 
462,092.  Of  these,  445,507  were  sheep,  577  were  cattle,  and  16,008 
were  swine.  The  quarantine  stations  established  at  the  ports  of  New 
York,  Boston,  and  Baltimore  for  the  reception  of  animals  imported  from 
countries  not  on  the  American  continent  vv^ere  maintained  during  the 
year  under  the  regulations  which  have  been  enforced  for  a  number  of 
years.  The  total  number  of  animals  quarantined  at  these  stations  was 
1,297,  of  which  77  were  cattle,  1,189  were  sheep,  24  were  swine,  and  7 
were  trained  animals.  No  cases  of  contagious  diseases  were  found 
among  the  imported  animals  during  the  year.  Attention  is  again  called 
to  the  fact  that  no  legislation  has  been  enacted  which  provides  for 
the  inspection  of  horses  imported  into  the  United  States.  These  ani- 
mals are  subject  to  several  very  dangerous  contagious  diseases,  which 
may,  at  any  time,  be  introduced  with  them.  Already  one  disease, 
known  as  "dourine,''  or  "maladie  du  coYt,'^  which  is  not  indigenous  to 
this  country,  has  been  introduced  by  horses,  and  this  Department 
deemed  the  matter  of  such  importance  that  measures  were  taken,  at 
considerable  cost,  for  eradicating  it. 

INSPECTION  OF  EXPORT  CATTLB. 

The  inspection  of  cattle  for  export  has  been  continued  during  the 
year  under  the  provisions  of  the  act  of  Congress  approved  August  30, 

1890.  The  total  number  of  insx>ections  made  during  the  fiscal  year 
ending  June  30, 1893,  was  611,542.  This  number  includes  reinspections 
at  ports  of  export  of  cattle  previously  inspected  at  the  interior  stock 
yards.  The  total  number  of  cattle  tagged  for  export  was  289,240.  Of 
the  total  number  of  cattle  examined  202  were  rejected  for  various 
causes  as  not  being  in  proper  condition  for  shipment  abroad.  The 
exi)orts  of  live  cattle  were  about  100,000  head,  or  25f  per  cent  less  than 
the  preceding  year.  The  falling  oif  occurred  during  the  last  half  of  the 
year,  as  the  first  two  quarters  showed  a  slight  increase.  This  loss  of 
trade  appears  to  have  been  the  result  of  an  increase  in  the  cost  of  export 
cattle  in  the  American  market,  which  amounted  to  from  80  cents  to  $1 
per  100  pounds. 

VESSEL   INSPECTION. 

The  inspection  of  vessels  has  been  continued  in  accordance  with  the 
regulations  prescribed  under  the  act  of  Congress  approved  March  3, 

1891,  for  the  safe  transport  and  humane  treatment  of  cattle  in  their 
voyage  across  the  Atlantic.  The  total  number  of  vessels  inspected 
was  696,  of  which  282  sailed  from  the  port  of  New  York,  209  from  Boston, 
1  from  Portland,  13  from  Newport  News,  69  from  Philadelphia,  6  from 
Norfolk,  and  116  from  Baltimore.  Of  294,002  head  of  cattle  landed  in 
Great  Britain  during  the  fiscal  year  the  losses  at  sea  amounted  to  but 
1,377,  being  0-47  per  cent,  or  less  than  one- half  of  1  per  cent.  The  loss 
for  1892  was  seven -eighths  of  1  per  cent,  and  for  1891  it  was  If  per  cent. 
There  has  consequently  been  a  continuous  diminution  of  losses  at  sea 
as  the  result  of  the  enforcement  of  the  regulations  of  this  Department. 
The  regulations  bearing  upon  this  are  the  Texas  fever  regulations, 
which  prevent  the  infection  of  export  cattle  with  this  disease;  the 
inspection  of  export  cattle,  whichprevents  diseased  animals  from  being 
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exported,  and  the  vessel  inspection,  which  secures  proi)er  ventilation, 
strong  and  properly  constructed  fittings  for  the  ships,  and  good  attend- 
ance. One  of  the  largest  exporters  recently  informed  the  writer  that 
whereas,  before  the  enforcemeut  of  these  reguTations,  he^ad  paid  as 
high  as  8  percent  on  the  value  of  the  exi)ort  animals  for  insurance,  he 
had  just  made  a  contract  with  an  insurance  company  insuring  his  export 
cattle  for  this  year  for  three-fourths  of  1  per  cent  on  the  value. 

INSPECTION  OF  AMERICAN   CATTLE  IN  GREAT  BRITAIN. 

This  Bureau  has  continued  the  inspection  of  American  cattle  landed 
at  the  foreign  animal  wharves  in  Great  Britain  during  the  last  fiscal 
year.  The  object  of  this  inspection  is  to  learn  the  condition  in  which 
our  cattle  arrive,  the  extent  of  the  losses  at  sea,  and  to  determine  whether 
the  lung  disease  with  which  some  of  these  animals  have  been  found 
aflected  by  the  British  inspectors  was  really  contagious  pleuro-pneu- 
monia  as  alleged.  Without  such  an  inspection  we  would  have  no  mean  s 
of  determining  the  beneficial  effects  of  the  various  regulations  for  pre 
venting  disease  and  losses  at  sea  among  export  cattle.  During  the 
year  54  animals  founcj  among  American  export  cattle  have  been  reported 
by  the  British  veterinarians  as  being  affected  with  contagious  pleuro- 
pneumonia. Our  inspectors  in  Great  Britain  have  examined  the  lungs 
which  were  produced  as  evidence  of  this  disease,  and  have  in  each 
instance  pronounced  the  diagnosis  incorrect,  and  declared  that  the 
animals  were  affected  with  the  noncontagious  forms  of  pneumonia  which 
arise  fiom  exposure  during  the  voyage.  The  history  of  these  animaJs, 
however,  ha^  been  traced  by  following  the  records  of  the  inspection  and 
tagging  in  the  various  stock  yards  in  this  country,  and  it  has  been  clearly 
shown  that  no  contagious  disease  existed  where  the  animals  were  fat- 
tened, or  where  unloaded  and  fed  in  transit. 

The  effect  of  the  regulations  for  the  inspection  and  supervision  of 
export  cattle  has  been  excellent  from  every  point  of  view.  The  expor 
tation  of  diseased  cattle  has  been  prevented ;  the  losses  at  sea  have  been 
reduced  to  a  minimum;  the  cattle  have  arrived  in  better  condition  than 
ever  before;  the  insurance  rates  have  been  reduced,  and  the  traffic  has 
been  facilitated.  The  British  restrictions  preventing  tiie  shipment  of 
American  cattle  inland  have  not  yet  been  revoked,  but  the  reason 
alleged  for  their  enforcement  has  been  removed,  and,  although  the  gov- 
eriunent  has  been  very  deliberate  and  conservative  in  its  action  con- 
cerning this  matter,  it  is  presumable  that  in  the  end  the  United  States 
will  obtain  fair  treatment  for  this  important  branch  of  its  export  trade. 
Until  this  is  accomplished,  it  is  extremely  important  that  the  inspec- 
tion service,  both  in  this  country  and  England,  should  be  maintained. 
Without  the  record  obtained  Irom  this  service,  the  argument  in  favor 
of  admission  of  our  cattle  could  not  be  made  conclusive. 

MEAT  INSPECTION. 

The  inspection  of  live  stock  and  their  products  under  the  act  of 
Congress  appro ve<l  March  3, 1891,  has  been  continued  in  the  manner 
prescribed  in  the  regulations  of  March  25, 1891.  The  total  number  of 
animals  examined  which  have  been  marked  for  identification  in  the 
manner  prescribed  in  this  law  was,  for  the  fiscal  year  ending  June  30, 
1893,  6,854,702.  Of  this  number  3,922,174  were  beef  cattle;  92,947 
were  calves;  870,512  were  sheep,  and  1,960,069  were  hogs.  There  were 
1,036,809  quarters  of  dressed  beef  tagged  and  exported,  and  10,534,102 
quarters  of  dressed  beef  tagged  for  the  interstate  trade.    There  were 
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9,096,613  packages  of  canned,  salted,  and  smoked  beef  stamped  for 
identification,  and  38,955  packages  of  pork  products  likewise  8tami)ed. 
Of  the  cattle  inspected  there  were  found  diseased  on  ante-mortem  exam- 
ination 95,  and  on  post-mortem  examination  1,584  animals  were  con- 
demned. TrichinaB  were  found  in  60,108  carcasses  of  swine,  being  3^^^ 
per  cent  of  those  examined.  Of  the  animals,  excluding  hogs,  condemned 
as  unfit  for  human  food,  133  were  affected  with  actinomycosis;  583  with 
tuberculosis;  117  with  Texas  fever;  589  were  badly  bruised,  and  the 
remainder  were  otherwise  affected. 

IMPROVEMENT   OF   THE  MICROSCOPIC  WORK. 

The  experience  of  the  Bureau  in  making  microscopic  examinations 
under  the  system  first  established  proved  that  one  microscopic  exami- 
nation of  the  three  specimens  taken  from  a  carcass  in  the  manner 
described  in  the  regulations  was  not  suflQcient  to  conclusively  establish 
the  freedom  of  the  carcass  from  trichinse.  The  system  was  therefore 
changed  on  September  7, 1892,  and  an  order  was  issued  requiring  a 
double  examination  to  be  made  of  each  of  the  samples  submitted  for 
microscopic  examination.  Out  of  1,172,047  carcasses  examined  since 
this  order  went  into  effect,  there  were  found  on  the  first  examination 
34,552  containing  trichinse,  while  on  the  second  examination  there 
were  found  5,518  others  affected  in  the  same  way.  This  demonstrates 
the  necessity  of  a  second  examination  in  order  to  secure  conclusive 
results. 

COST   OF  INSPECTION. 

The  cost  of  the  inspection  of  cattle,  sheep,  and  calves  for  the  year 
ending  June  30, 1892,  was  5 J  cents  per  carcass.  The  cost  of  micro- 
scopic inspection  of  pork  was  6  cents  per  carcass.  For  the  year  end- 
in  j?  June  30,  1893,  the  cost  of  the  inspection  of  cattle,  sheep,  and 
calves  was  reduced  to  4J  cents  per  carcass,  while  the  cost  of  micro- 
scopic inspection  was  increased  by  the  double  examination  to  8J  cents 
per  carcass.  The  following  tables  show  the  cost  of  inspection  in  detail 
by  months: 

Statement  shoiHng  thenumber  of  animals  inspeciedj  total  cost  of  meat  inspection  and  micro- 
scopical examination  of  pork,  and  average  cost  per  head  for  examination  during  th^  fiscal 
years  ended  June  SO,  1892  and  1893. 

FISCAL  TEAR  ENDED  JUKE  30,  1892. 


Month. 


July 

An;iu«t 

September. 

October 

November . 
December  . 
Jauunry  ... 
Febniary . . 

Mnrch 

April 

May 

Juue 


Number  of 
cattle, 

sheep,  and 
cah  es, 

inspected. 


186,009 
280,600 
396, 742 
463,384 
8JM,  997 
308, 919 
325,449 
278,869 
308.182 
280. 725 
315,^6 
322,767 


-Aggregate I    3,811,549 


(/ost  of  in- 
Bpection. 


$12,337.54 
14, 402. 55 
15,704.60 
16, 224. 24 
18,872.60 
14,762.72 
10,541.96 
16^127. 83 
16, 631. 24 
15,930.05 
20, 887. 66 
82,996.65 


214, 459. 73 


Average 

cost  per 

head. 


OenU. 


Number  of 

hops 
inspected. 


9,655 
14,650 
36.851 
108, 978 
119,  387 
130.995 
118,  200 
126,447 
113, 297 
141, 865 
152, 419 
185.241 


1, 276. 075 


Cost  of  in- 
spection. 


$2, 025. 51 
2,236.02 
3.950.17 
5,961.16 
6, 047. 31 
6.  297.  02 
6,451.60 
7,006.23 
7, 205.  37 
7, 020. 61 
8, 155. 80 

14, 701. 82 


77,  005. 22 


Average 

cost  per 

head. 


Average  cost  of  inspection  for  the  year:  Cattle,  sheep, and  calves,  5^  centa  per  head;  hogs,  6  cents 
per  head. 
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Statement  showing  the  number  of  animaU  inspected,  total  cost  of  meat  inspection  and 
microscopical  examination  of  pork,  and  avei'age  cost  per  head  for  examination  during 
the  fiscal  years  ended  June  30 f  1892  and  189S — Continaed. 


FISCAL  YEAR  ENDED  JUNE  30,  1893. 


Month. 


Number  of 
oattle, 

sheep,  and 
calves, 

inspected. 


Cost  of  in- 
spection. 


Average 

cost  per 

head. 


Number  of 

hogs 
inspected. 


Cost  of  in- 
spection. 


Average 

cost  per 

head. 


July 

August 

September 

October 

November , 

December 

January , 

February 

March 

April 

May 

June 

Aggregate 


412, 
472, 
489, 
461, 
898. 
400, 
358. 
387, 
376. 
386. 
374, 


$18. 
17, 
16, 
17, 
21, 
20. 
20, 
19, 
21, 
19, 
17, 
18, 


713.56 
048.61 
348.01 
289.29 
341.62 
644.23 
879.19 
021.27 
982.70 
858.04 
652.71 
006.15 


164, 
181 
126, 
127, 
137, 
159, 
213. 
181, 
177, 
171, 
182, 
145, 


$9, 671. 83 
11,494.09 
11,686.02 
12, 330. 49 
12, 848. 76 
17, 175. 70 
19, 823. 92 
17, 996. 44 
17,  341. 78 
14, 568. 14 
14, 229. 04 
13,  200. 87 


CenU. 


4,885,633     226,280.37 


1, 969, 069 


172, 3G7. 08 


Average  cost  of  inspection  for  the  year:  Cattle,  sheep,  and  calves,  4}  cents  per  head;  hogs,  8|  cents 
per  head. 

EXPORTS  OF   INSPECTED  PORK. 


During  the  year  ending  June  30,  1892,  there  were  exported  of 
inspected  pork  76,911  cases,  containing  38,162,874  x>ound8.  For  the 
year  ending  June  30, 1893,  the  exports  of  inspected  x)ork  amounted  to 
,  only  41,715  cases,  containing  20,677,410  pounds.  The  quantity  exported 
directly  to  countries  requiring  inspection  in  1892  was  22,025,698  pounds, 
and  in  1893,  8,069,758.  There  has  consequently  been  a  very  heavy 
decrease  in  the  amount  of  exports  of  inspected  pork  during  the  past 
fiscal  year.  It  is  asserted  by  packers  and  shippers  that  a  considerable 
portion  of  the  inspected  pork  which  is  shipped  to  Great  Britain,  Hol- 
land, and  Belgium  is  reshipped  to  countries  requiring  inspection,  but 
this  Department  has  no  means  of  determining  the  exact  quantities. 
It  should  be  added  that  the  falling  off  in  the  export  trade  was  not  con- 
lined  to  inspected  pork,  but  was  also  marked  in  the  total  quantity  of 
pork  exported  to  all  countries.  In  1892  the  quantity  exported  was 
665,490,616  pounds,  while  in  1893  it  amounted  to  but  527,308,695  pounds. 
This  decrease  is,  no  doubt,  accounted  for  by  the  high  prices  of  pork 
which  have  prevailed  in  this  country  during  the  liscal  year  1893,  and 
which  aftected  the  trade  to  countries  requiring  inspection  more  disas- 
trously than  the  general  trade,  because  the  markets  for  American  pork 
in  those  countries  had  been  more  recently  opened  and  were  less  firmly 
established.  The  following  table  shows  the  number  of  pounds  of 
inspected  pork  exported  from  the  beginning  of  the  inspection  to  June 
30, 1893,  by  countries. 
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Statement  showing  the  number  of  pounds  of  inspected  pork  j)roducts  exported  and  examined 
under  the  act  of  Congress  of  March  3, 1891,  from  the  first  exportation  of  such  products, 
^September  6, 1891,  to  June  SO,  189S, 


LooatioD. 


Number 

of  bogs 

examined. 


Coau tries  to  which  shipped. 


GermaDy. 


Belgia 


Holland. 


Great 
Britain. 


France. 


Chicago. .k 

Milwaukee 

Indianapolis 

"KTansas  Ci^ 

South  Omaha 

Boston 

Ottnmwa 

Cleveland 

Buffalo 

EastSt.Louia... 
Pittsburg 

Aggregate 


1,127.428 

360, 793 

9.488 

659,018 

305.245 

313, 821 

60,656 

91, 100 

129,642 

7,630 

17,905 


16,047.888 

2, 274, 124 

2,546 

1, 138, 151 

1,450,394 

5,861,833 

137,  T81 

189, 661 

68,546 

205,313 


6,332,530 
578,232 
38,218 
941.397 
936, 305 

2,221,324 


1,767,764 

466,043 

12,840 

479, 313 

682,806 

2,806,037 


716,992 

6.176,820 

47,525 

167.  877 

55,557 


l,16t,ir 
139,198 


12  365 


665,589 

38,527 

3,368,269 


223,63a 
18,604 

307,283 
6,820 
1,060 


3, 082, 726 


27, 376, 187 


11.060,380 


6,203,803 


11. 136, 146 


1. 864, 516 


Location. 


Chicago 

Milwaukee.... 
Indianapolis . . 
Kansas  City  . . 
South  Omaha.. 

Boston 

Otturawa 

Cleveland 

Buffalo 

Ea»t  St.  Louis. 
Pittsburg 


Aggregate . 


Countries  to  which  shipped. 


Denmark 


312,991 
15.085 


428,325 


I  Norway 
Italy.    '      and 

j  Sweden. 


76,907  I    203,319 
!     100,878 


6,609 


2,542 
25,642 


756,401  i      83,516       332,381 


Spain. 


British 
Colombia. 


Switzer- 
land. 


11,169 


4,937 


4,937 


7,000 
12,500 


19,  500         11, 169 


Total 

nnmber  of 

pounds. 


626,696 
750,380 
101, 129 
9m,750 
181,  708 
630,411 
710, 140 
241,60t< 
436,805 
205,313 
268,274* 


59, 117, 209 


*  Stored  in  New  York  subject  to  export  orders. 

Statement  showing  exports  of  pork  products  to  the  countries  requiring  certificates  of  inspec- 
tion^ the  estimated  value  of  such  products  exported,  and  the  expenses  from  the  commence- 
went  of  the  work,  June  1^2,  1891,  to  June  SO,  1893. 


Chicago 

Milwaukee 

Indiaua]K>li8  . . 
Kaoflas  City  .. 
South  Omaha. . 

Boston 

Ottumvra 

Cleveland 

Buffalo 

£ast  St.  Louis. 


Total 

Pittebnrg 

Nebraska  City . 
Repairs 


Location. 


Aggregate . 


Nnmber  of 

pounds 
exported  to 
countries 
req^uiring  cer- 
tificate to 
June  SO,  1893. 


Estimated 


vaTuToTb^is' Cost  of  work 

of  12  cents       *<**^,^?^' 
X>er  pound. 


17.  fi05, 913 

2, 428,  407 

2, 546 

],  366.  621 

1, 468,  898 

6, 604, 050 

144,  551 

190,711 

68,646 

205, 313 


$2,112,709.66 

291,408.84 

305. 52 

163, 994. 52 

176, 267. 76 

792, 486. 00 

17, 346. 12 

22,885.32 

8, 225. 52 

24,637.66 


30,  585, 550 
No  exports. 
No  exports. 


30, 085,  556 


3. 610, 266. 72 


1893. 


$68, 709. 29 
23.633.67 

5,297.0^ 
43. 291.  80 
26,492.08 
21,959.79 

8. 923.  n 
13, 174. 89 
12. 268. 23 

1,733.93 


225, 383. 80 

3, 874. 91 

6, 563. 68 

14.50 


3, 610, 266.  72  235, 836. 88 
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Statement  »howing  number  of  pounds  and  cases  of  inspected  pork  escorted  during  the 
fiscal  year  ended  June  SO,  189S, 


Countries. 


Ponnds. 


Casefl. 


Ocrmany 

Belgium 

Holland 

France  

Great  Britain 

Denmark 

Italy 

Norway  and  Sweden 

British  Columbia 

Switzerland 

ToUl 


7, 770, 618 

4, 107, 923 

1, 822, 067 

271,325 

6,  621,  ?51 

10,012 

7,803 

25,642 

19,500 

11,169 


20,677,410  I 


16,404 

7,807 

3.501 

622 

13,248 

20 

20 

50 

125 

18 


41, 715 


ADDITIONAL   LEGISLATION  NEEDED. 

While  the  work  of  meat  inspection  has  been  found  to  be  practicable 
and  has  been  enforced  without  friction,  the  Bureau  is  not  able,  under 
existing  laws,  to  properly  dispose  of  unwholesome  and  condemned  car- 
casses. An  extension  of  the  inspection,  which  has  been  made  since 
the  close  of  the  fiscal  year  ending  June  30, 1893,  to  the  ante-mortem 
and  post-mortem  examination  of  swine,  increases  the  number  of  con- 
demned carcasses  and  adds  to  the  difficulty  of  protecting  consumers 
from  condemned  meat.  The  act  of  Congress  of  March  3, 1891,  under 
which  this  inspection  is  carried  on,  does  not  definitely  provide  for  the 
disposition  of  unwholesome  or  diseased  carcasses.  Section  5  of  this 
act  makes  it  unlawful  for  any  person  to  transport  from  one  State  to 
another  the  carcasses  of  any  sheep  or  swine,  or  the  products  thereof, 
which,  on  the  inspection  provided  by  the  Department  of  Agriculture, 
had  been  declared  by  the  inspector  to  be  unsound  or  diseased.  A  pen- 
alty is  provided  for  any  violation  of  this  section.  There  is  nothing  in 
the  law,  however,  which  prevents  the  marketing  of  these  diseased  car- 
casses in  the  State  where  the  animals  are  killed.  While  there  is  no 
difficulty  in  condemning  an  animal  that  is  tbund  to  be  diseased  or  in 
placing  a  tag  on  the  carcass,  it  is  still  possible  for  the  owner  to  remove 
this  tag  and  use  the  carcass  in  the  local  trade.  It  may  be  added  that 
it  is  practically  impossible  for  this  Department  to  follow  such  diseased 
carcasses  into  the  local  market  and  prevent  their  being  resold  and 
shipped  outside  of  the  State.  It  is  an  unfortunate  fact  that  there  is 
not  proper  protection  in  the  law  for  the  consumers  of  meat  in  the  State 
where  diseased  animals  are  killed,  and  that  such  meat  may  be  shipped 
into  other  States  without  detection  in  the  manner  above  indicated.  To 
guard  against  this  danger  there  should  be  some  legislation  compelling 
the  immediate  destruction  of  any  animal  or  carcass  found  by  the 
inspectors  of  this  Department  to  be  diseased  and  unfit  for  human 
food.  In  no  other  way  can  the  public  be  properly  protected  against 
the  use  of  this  meat. 

FUTURE  WOBK  OP   THE   INSPECTION  DIVISION. 


The  present  duties  of  the  inspection  division  indicate  that  the  inspec- 
tion of  export  cattle,  import  cattle,  vessel  inspection,  the  transportation 
of  Southern  cattle,  and  meat  inspection  may  be  considered  as  having 
become  regular  and  permanent  lines  of  work.  These  different  branches 
of  the  service,  with  the  exception  of  meat  inspection,  are  now  well  organ- 
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ized  and  have  a  force  sufficient  to  cover  the  entire  field  of  work.  The 
meat  inspection  must  still  be  extended  to  many  different  abattoirs  where 
it  has  not  yet  been  enforced.  An  order  of  September  13, 1893,  extends 
the  meat  inspection  to  all  swine  slaughtered  in  the  United  States  for 
both  the  interstate  and  export  trade.  This  will  require  an  increased 
number  of  inspectors  and  assistants.  The  time  has  come,  however, 
when  there  is  no  longer  reason  for  not  enforcing  the  act  of  March  3, 
1891,  which  requiies  the  insi>ection  of  all  cattle,  sheep,  and  swine 
slaughtered  for  the  interstate  trade.  The  value  and  desirability  of  this 
in8])ection  is  appreciated  by  both  the  producer  and  consumer,  and  the 
importance  of  it  is  even  greater  than  is  generally  supposed.  The  aim 
of  the  Department  should  therefore  be,  in  the  fulfillment  of  the  duties 
devolving  upon  it  under  the  statutes,  to  extend  this  inspection  as  rap- 
idly as  possible,  until  all  the  animals  which  are  killed  for  interstate  or 
foreign  commerce  come  under  this  supervision. 

PUBLICATIONS. 

Three  imi)ortant  bulletins  have  been  issued  during  the  year— one  on 
Texas  or  Southern  cattle  fever,  which  changes  almost  entirely  pre- 
vailing views  in  regard  to  this  disease;  the  second  giving  a  detailed 
report  of  the  experiments  for  the  cure  of  actinomycosis,  which  demon- 
strates that  this  disease,  so  long  believed  to  be  incurable,  may  be 
treated  with  great  success;  a  third  which  gives  the  results  of  investi- 
gations in  relation  to  infections  and  parasitic  diseases  of  domesticated 
animals.  These  bulletins  are  all  extremely  important.  They  contain 
investigations  extending  over  a  considerable  period  of  time,  and  they 
are  among  the  most  valuable  scientific  publications  which  have  recently 
been  issued  in  any  country. 

Appended  hereto  are  reports  from  the  Division  of  Animal  Pathology 
and  the  Biochemic  Laboratory. 

INVESTiaATION  OF   INFECTIOUS   DISBASES   OF    DOMESTICATED 

ANIMALS. 

By  Dr.  Theobald  Smith,  Chief  of  the  Division  of  Animal  Pathology, 
TUBERCULOSIS  IN  CATTLE.* 

Considerable  attention  has  been  paid  to  this  subject  during  the  year 
by  this  division.  In  view  of  the  widespread  interest  now  manifested 
concerning  this  disease,  it  seemed  best  to  briefly  discuss  here  some  of 
the  means  which  should  be  resorted  to  in  dealing  with  it,  and  to  leave 
the  detailed  statement  of  the  investigations  carried  on  during  the  year 
tor  8ei)arate  publication  in  the  form  of  bulletins. 

The  subject  of  prevention,  as  applied  to  the  bovine  disease,  has  not 
thus  far  received  the  attention  it  merits.  Comparative  i)athologists 
have  exploited  certain  other  phases  largely  bearing  on  meat  inspection. 
Thus  in  Germany  much  discussion  has  taken  place  among  prominent 
veterinary  hygienists  as  to  the  relative  fitness  of  the  meat  of  tubercu- 
lous animals  for  human  food.    Much  investigation  of  a  certain  kind  has 

*The  reader  is  referred  to  the  foUowing  publications  on  this  subject  in  former 
reports  of  the  U.  S.  Department  of  Agriculture :  First  Annual  Report  of  the  Bureau 
of  Animal  Industry,  p.  350;  Sixth  and  Seventh  Annual  Reports  (1889-^90),  p.  45 ;  Report 
of  the  Secretary  of  Agriculture  for  1889,  p.  93:  Special  Report  on  Diseases  of  Cattle, 
p.  398  J  Bulletin  No.  3  of  the  Bureau  of  Animal  Industry  (1893),  p.  60. 
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been  stimtilated  by  this  discussion  and  mncb.  of  importance  brought  to 
light,  yet  the  problem  of  preventing  the  living  animal  from  taking  the 
disease  has  not  been  the  direct  object  of  these  researches.  It  should 
not  be  forgotten,  however,  that  every  new  fact  elicited  will  in  some  way 
contribute  toward  the  checking  of  this  now  frightfully  prevalent  cat- 
tle disease,  and  that  rational  suggestions  can  have  permanent  value 
only  when  the  natural  history  of  this  disease  in  all  its  bearings  shall 
have  been  most  fully  illuminated.  It  is  fortunate  for  veterinary  prophy- 
laxis that  tuberculosis  as  it  occurs  in  the  human  family  has  been  made 
the  subject  of  exhaustive  investigations.  From  the  results  obtained 
we  may  draw  freely  in  discussing  the  prevention  of  bovine  tuberculosis, 
for  the  bacillus  causing  the  disease  in  cattle  and  the  one  causing  the 
disease  in  man  are  conceded  to  be  identical.  The  recent  investigations 
certainly  do  not  militate  against  this  well-established  fact. 

Concerning  the  prevention  of  human  tuberculosis,  we  encounter  two 
classes  of  opinions.  There  are  those  who  maintain  that,  since  tubercle 
bacilli  are  very  generally  disseminated,  and  therefore  inhaled  by  all, 
the  only  safeguard  is  a  thoroughly  healthy  body  which  is  able  to  over- 
come these  intruders.  Others  maintain  that  tubercle  bacilli  are  not 
universally  disseminated,  and  that  the  best  means  of  preventing  the 
spread  of  tuberculosis  is  to  enforce  thorough  disinfection  of  the  expec- 
toration and,  if  possible,  isolation  of  the  patient.  The  exhaustive  inves- 
tigations of  Cornet  support  the  view  that  tubercle  bacilli  are  most 
abundant  in  the  immediate  environment  of  the  phthisical  patient,  and 
that  they  are  not  demonstrable  in  the  dust  of  streets. 

The  great  prevalence  of  bovine  tuberculosis  brings  up  questions  pre- 
cisely similar  to  those  just  stated.  Can  any  check  be  put  upon  the 
continued  increase  of  tuberculosis  by  any  action  on  the  part  of  individ- 
ual cattle-owners,  or  are  we  to  rely  upon  the  vitality  of  cattle  and  their 
physical  improvement  to  destroy  the  bacilli  introduced  into  the  body 
in  one  way  and  another!  The  problem  pertaining  to  human  tuber- 
culosis is  not  of  money  value.  With  cattle  it  largely  is.  To  keep  them 
in  the  best  surroundings  may  cost  more  than  to  neglect  them,  and  it  may 
appear  cheaper  to  allow  an  animal  to  succumb  occasionally  to  tuber- 
culosis or  to  slaughter  an  infected  one  than  to  keep  stables  clean,  dry, 
sunny,  and  well  ventilated,  to  provide  suitable  pasture  in  the  warmer 
seasons,  and  to  remove  and  destroy  all  animals  which  show  the  slight- 
est signs  of  emaciation.  The  problem  of  making  the  laws  of  physiology 
and  hygiene  harmonize  with  the  financial  outcome  in  the  raising  of 
animals  must  be  left  to  each  individual  owner,  so  long  as  no  harm 
springs  therefrom  to  the  public.  In  bovine  tuberculosis,  however,  there 
may  be  much  harm  done  to  human  health  by  the  utilization  of  milk 
containing  the  bacilli  of  tuberculosis  and  by  the  sale  of  meat  from  cattle 
in  an  advanced  stage  of  the  disease.  The  control  of  this  disease  should 
not  be  left  to  the  interested  dairyman  and  cattle  dealer,  but  should 
become  a  subject  of  surveillance  by  those  who  are  appointed  to  watch 
over  the  public  health. 

In  the  following  pages  the  measures  suggested  for  the  restriction  of 
tuberculosis  are  those  which  each  cattle-owner  may  and  should  make 
use  of.  They  are  primarily  written  for  the  instruction  of  the  public, 
for  in  the  prevention  or  the  eradication  of  such  a  contagious  disease  as 
tuberculosis,  it  is  the  action  of  the  individual  owner  which  will  finally 
decide  whether  the  disease  will  continue  to  flourish  or  be  suppressed. 
The  intelligent  persistent  application  of  a  few  simple  rules  by  a  large 
number  of  persons  is  much  more  effective  with  such  an  insidious  and 


142      REPORT  OP  THE  SECRETARY  OF  AGRICULTURE. 

widely  prevalent  disease  than  any  sweeping  measures  in  which  they 
can  to-ke  only  a  subordinate  part  and  by  which  the  root  of  evil  is  not 
attacked. 

THE  WAYS  IN   WHICH    TUBKRCLTC    BACILLI    ARE    DISCHARGED    FROM    THE    BODY    OF 

TUBERCULOUS    CATTLE. 

Tubercle  bacilli  may  be  discharged  jfrom  any  tuberculoas  focus  which 
stands  in  communication  with  the  exterior  of  the  body.  In  the  earlier 
stages  of  the  disease,  when  only  the  lymph  glands  may  be  diseased,  no 
discharge  of  bacilli  can  take  place.  Subsequently,  however,  in  tuber- 
culosis of  the  lungs,  bowels,  uterus,  and  udder  this  may  take  i)lace  at 
any  time. 

The  lungs,  according  to  all  observers,  are  most  frequently  diseased. 
The  rapid  caseation  and  softening  of  small  and  large  masses  of  lung 
tissue  lead  to  the  coughing  up  of  yellowish  opaque  masses  containing 
more  or  less  mucus.  In  most  cases  of  lung  disease,  even  when  quite 
restricted,  were  found  tubercles  and  tuberculous  ulcers  of  the  bronchi 
and  trachea  which  were  in  all  probability  due  to  secondary  infection 
from  the  diseased  lungs.*  In  advanced  pulmonary  disease  the  entire 
mucous  membrane  of  the  trachea  is  frequently  covered  with  patches  of 
tubercles. 

Both  the  presence  of  tuberculous  disease  of  the  air  tubes  and  the 
frequent  finding  in  them  of  caseous  masses  are  evidences  of  the  frequent 
ui)ward  discharge  of  infectious  matter.  It  is  claimed  by  some  veteri- 
narians that  such  matter  is  ejected  with  some  force  during  coughing. 

The  mucous  membrane  of  the  intestines  does  not  become  affected 
.  until  somewhat  late  in  the  course  of  the  disease.  In  only  one  animal 
out  of  GO  recently  examined,  and  this  the  most  advanced  case  of  all, 
was  the  mucous  membrane  diseased.  In  such  a  case  the  passage  of 
tubercle  bacilli  from  the  ulcerated  mucosa  can  not  be  called  in  ques- 
tion, and  the  manure  thus  becomes  a  disseminator  of  the  virus.  This, 
to  l>4i  sure,  may  be  occasionally  infected  before  intestinal  lesions  become 
recoj^nizable.  When  the  lungs  are  affected  the  expectorated  masses 
may  be  swallowed  and  then  discharged  through  the  bowels. 

When  tuberculosis  has  attacked  the  generative  organs  tubercle 
bacilli  may  pass  out  through  the  vagina.  Animals  thus  affected  may 
becf )me  in  more  than  one  sense  dan  gerous.  The  tubercle  bacilli  may  not 
only  be  discharged  indiscriminately,  but  during  copulation  the  genital 
organs  of  the  bullmay  become  in fe(;ted,  and  the  virus  thus  transmitted 
to  other  cows  by  the  bull.  Fortunately,  primary  disease  of  the  gener 
ative  organs  of  the  female  seems  to  be  rare.  In  the  many  cast  s  of 
inci])ient  tuberculosis  examined  by  the  writer  these  organs  were  free  in 
all  cases.  In  those  cows  in  which  more  or  less  extensive  disease  of 
these  organs  was  observed  the  infection  appeared  to  have  ])rocee(lod 
in  every  case  from  the  peritoneum.  In  other  words,  when  the  uterus 
becomes  tuberculous  the  disease  is  usually  pretty  far  advanced  and 
evidenced  by  other  symptoms. 

When  the  udder  is  affected  the  milk  contains  tubercle  bacilli.  Those 
becon  e  disseminated  by  spilt  milk  in  the  stables^,  but  worse  than  this, 
they  are  taken  into  the  body  of  infants  and  children.  Such  milk  is 
furthermore  dangerous  in  that  it  is  liable  to  infect  calves  at  a  very 
early  age,  and  thus  lay  the  foundations  of  a  disease  which  may  become 
a  focus  of  infection  for  young  and  old  in  the  herd  before  death  finally 
carries  off  the  victim. 

*  In  no  case  was  tuberculosis  of  the  air  tubes  found  without  disease  of  the  hing 
tissue. 


BUREAU  OP   ANIMAL   INDUSTRY.  143 

CHANNBLS  OF   INFECTION. 

Having  thus  briefly  sketched  the  diflFerent  ways  in  which  tubercle 
bacilli  may  leave  the  body  of  diseased  cattle,  it  is  next  in  order  to 
trace  the  ways  in  which  they  enter  the  system. 

The  transmission  of  tubercle  bacilli  from  diseased  to  healthy  cattle 
may  be  both  direct  and  indirect.  In  the  preceding  pages  allusion  has 
been  made  to  the  infection  of  calves  with  milk  from  tuberculous  cows 
and  to  infection  of  bulls  from  cows  and  vice  versa  during  copulation. 
The  virus  may  also  be  transmitted  when  animals  lick  one  another  on 
tke  mouth  and  nose.  The  most  common  mode  of  infection  is  evidently 
indirect — through  the  air.  How  this  is  brought  about  has  been  quite 
thoroughly  cleared  up  by  investigation  of  recent  years,  more  especially 
by  those  of  Cornet.  The  tubercle  bacilli,  discharged  in  caseous  masses 
from  the  lungs  during  coughing,  from  the  intestines  in  the  manure, 
from  the  vagina  in  secretions,  and  from  the  udder  in  the  milk,  become 
dried  with  the  adherent  substances  and  are  carried  as  dust  into  the  air, 
to  be  drawn  into  the  lungs  during  inspiration.  Tubercle  baciUi  are  not 
carried  in  the  air  unless  thoroughly  dried,  according  to  the  well-known ' 
determination  of  Nageli  that  bacteria  are  not  given  off  from  moist  sur- 
faces. It  is  claimed  by  some  that  cattle  may  discharge  masses  from 
the  air  passages  with  considerable  force,  and  that  such  masses  may  be 
inhaled  by  cattle  standing  directly  opposite.  That  tubercle  bacilli  may 
be  transferred  in  this  way  is  not  to  be  denied,  but  moist  masses  can  not 
be  drawn  into  the  air  passages,  and  it  is  more  probable  that  the  glands 
of  the  throat  (retropharyngeal)  may  become  infected  in  this  way.  Again, 
it  is  not  probable  that  tubercle  bacilli  are  discharged  from  caseous  foci 
without  being  imbedded  in  more  or  less  of  the  broken-down  tissue  and 
in  mucus  from  the  air  passages.  Such  moist  masses  can  not  possibly 
float  or  be  drawn  into  the  lungs.  The  most  frequent  infection  mnst, 
therefore,  be  attributed  to  the  inhalation  of  thoroughly  dry  bacilli. 
They  are  sucked  in  through  the  trachea  and  main  bronchi  and  lodge 
most  frequently  in  the  large  caudal  lobes. 

The  second  most  important  channel  of  infection  is  the  digestive  tract. 
The  introduction  of  tubercle  bacilli  by  way* of  the  mouth  is  indicated 
by  disease  of  the  submaxillary,  parotid,  and  retropharyngejil  glands 
and  by  infection  of  the  mesenteric  and  i)ortal  glands.  The  sources  of 
the  virus  which  enters  the  mouth  are  all  discharges  which  soil  the 
food  of  the  animals.  The  cheesy  particles  coughed  up  from  the  lungs 
f#rm  probably  the  major  part  of  the  infectious  material,  although  in 
far  advanced  cases  with  ulceration  of  the  intestines  the  bowel  dis- 
charcfes  must  carry  off  many  tubercle  bacilli.  The  gastric  juice,  ac- 
cording to  some  recent  feeding  experiments  of  Cad^ac  and  Boumay,* 
seems  to  have  little  or  no  destructive  effect  on  tubercle  bacilli.  The 
excrement  of  dogs  fed  with  tuberculous  tissues  still  contained  bacilli 
capable  of  producing  the  disease  after  inoculation.  The  infectious 
matter  may  thus  be  taken  up  with  the  food  both  on  pastures  and  in 
stables.  A  further  means  of  infection  by  way  of  the  digestive  tract 
already  mentioned  is  through  the  milk  of  tuberculous  cows. 

The  infection  of  the  udder  may  take  place  in  two  ways — from  the 
exterior  and  by  way  of  the  blood.  The  latter  mode  would  take  place 
chiefly  in  advanced  stages,  when  the  disease  had  become  generalized  by 
the  discharge  of  some  focus  into  the  blood  stream.  Though  the  dis- 
ease of  the  udder  may  not  be  visible  or  palpable,  it  is  not  less  danger- 

^  Jompt.  reiid.  Soo.  de  Biologie,  1893,  p.  599. 
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ous.  External  infection  may  take  place  throngh  the  hands  of  the 
milker  carrying  the  virus  from  an  infected  udder.  How  frequent  this 
mode  of  infection  is  we  have  no  means  of  knowing.  The  writer  has 
seen  about  three  cases  of  present  or  past  infection  of  the  udder  in  a 
hundred  cases. 

A  case  of  udder  infection  is  reported  in  Bulletin  No.  3  of  the  Bureau 
of  Animal  Industry  (on  p.  62).  Though  the  udder  appeared  normal  to 
the  unaided  eye,  the  udder  lymph  glands  (pubic)  showed  tuberculous 
deposits.  Subsequent  microslK)pic  examination  showed  miliary  tuber- 
cles in  liver  and  kidneys.  Guinea  pigs  inoculated  with  some  of  the 
milk  became  tuberculous. 

Inoculation  during  copulation,  when  either  male  or  female  genital 
organs  are  diseased,  is  easily  comprehended.  It  is  not  diflScult  to 
understand  that  a  healthy  male  may  infect  a  healthy  female  soon  after 
having  come  into  contact  with  a  diseased  female. 

Tuberculosis' in  calves  at  birth  is  very  rare.  The  disease  is  usually 
acquired  in  the  uterus  by  the  passage  of  tubercle  bacilli  from  the  mother 
to  the  foetus  in  the  blood.  The  notion,  at  one  time  quite  prevalent,  that 
tuberculosis  was  largely  inherited  must  be  given  up;  for  statistics 
sliow  that  the  number  of  infected  animals  increases  with  age,  and  post- 
mortem examinations  do  not  bear  out  the  inheritance  theory  as  a  means 
of  explaining  the  wide  prevalence  of  bovine  tuberculosis.  We  do  not 
hereby  deny  the  inheritance  of  a  more  or  less  susceptible  disposition  to 
contract  the  disease  on  exposure,  or  the  actual  infection  of  the  foetus 
in  rare  cases. 

RELATIVE  FREQUENCY    OP    INFECTION    THROUGH    THE    LUNGS    AND   THE   DIGESTIVE 

TRACT. 

From  a  purely  practical  point  of  view  it  is  of  the  highest  importance 
to  determine,  as  precisely  as  possible,  the  predominating  channels  of 
infection.  We  have  seen  in  the  preceding  pages  that  the  tubercle 
bacilli  enter  the  body  in  two  ways  mainly — through  the  lungs  and 
through  the  digestive  tract.  Hence,  disease  of  the  lungs  and  lymph 
glands  of  the  thorax  are  an  indication  of  air  infection,  while  disease  of 
the  glands  of  the  head  and  throat,  of  the  mesenteric  glands  and  of  the 
liver  are  indications  of  food  infection.*  Which  of  these  modes  pre- 
dominates! Authorities  are  pretty  well  agreed  that,  judging  from  the 
location  of  the  disease,  the  lungs  are  most  frequently  affected  primarily. 
In  one  herd  of  60  animals,  all  of  which  were  slaughtered  and  carefully 
examined,  47  out  of  53  diseased  animals  had  been  infected  through 
the  air.  Some  of  these  had  also  been  infected  through  the  food,  but 
the  air  infection  was  evidently  independent  of  the  food  infection, 
whereas  the  food  infection  (in  some  cases)  may  have  been  secondary  to 
the  air  infection  in  the  same  animal,  and  caused  by  swallowing  the  mat- 
ter coughed  up  from  diseased  lungs.  The  following  table  summarizes 
the  condition  of  this  herd.  The  sign  +  indicates  disease  of  the  organ 
or  structure  at  the  head  of  the  column: 


•  There  are  exceptions  to  this  rule  which  space  forbids  us  to  discuss  here.  It  may 
be  mentioned  that  cattle  with  tuberculosis  ofthe  lungs  may  swaUow  the  expectoration, 
and  thereby  infect  the  digestive  tract  secondarily. 
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Through  the  kindness  of  the  secretary  of  the  State  Board  of  Health 
of  New  York  the  writer  was  recently  enabled  to  examine  the  major 
portion  of  a  herd  of  grade  Devons  killed  for  the  State  by  Dr.  Cooper 
Curtice,  State  cattle  inspector.  This  herd  had  been  tested  by  Br.  Cur- 
tice with  tuberculin  and  found  extensively  diseased.  Appended  is  a 
table  including  those  diseased  animals  which  were  examined  with 
Dr.  Curtice.  Those  examined  by  him  alone  presented,  according  to 
his  statement,  practically  the  same  variety  of  changes  found  in  those 
tabulated  on  page  147. 

This  table  shows  that  the  infection  of  the  throat  and  mesenteric 
glands  and  of  the  liver  was  almost  as  frequent  as  that  of  the  lungs  and 
associated  glands.  Here  evidently  infection  of  the  food  played  a  very 
important x61e,  and  the  question  arises  wliether  the  tubercle  bacilli 
came  through  the  Bdilk  or  through  the  food  soiled  by  infectious  matter 
thrown  oft*  from  the  lungs  of  diseased  cattle.  This  it  would  be  diflBcult 
to  determine.  The  most  acceptable  inference  is  that  it  came  through 
the  milk.  The  milk  of  this  herd  was  used  to  manufacture  butter,  and 
the  calves  received  the  skimmed  milk.  It  follows,  therefore,  that  they 
would  receive  more  milk  than  in  those  herds  from  which  the  milk  was 
sold  entire.  If  we  bear  in  mind  that  according  to  Scheurlen*  tuber- 
cle bacilli  tend  to  settle  to  the  bottom  rather  than  to  rise  with  the  cream, 
both  when  the  cream  is  allowed  to  rise  on  standing  and  when  it  is  col- 
lected by  centriftigalizing,  the  young  stock  in  this  and  similar  herds 
must  receive  the  greater  number  <Jf  tubercle  bacilli  likely  to  be  pres- 
ent. It  follows  furthermore  that  if  there  is  one  cow  in  the  herd  giving 
milk  containing  tubercle  bacilli  these  are  fed  equally  to  all  the  animals, 
and  all  become  affected  alike.  According  to  Bollinger,  however,  there 
would  be  a  certain  safeguard  in  mixing  the  milk,  for  the  number  of 
tubercle  bacilli  received  by  each  calf  would  be  very  small,  and  when 
below  a  certain  number  infection  would  not  take  place.  This  may  be 
true  under  certain  circumstances,  but  it  should  also  be  borne  in  mind 
that  the  quantity  of  inilk  consumed  by  calves  under  such  circum- 
stances is  considerable.t 

The  probability  that  the  milk  was  the  §ource  of  the  extensive  infec- 
tion in  this  herd  is  strengthened  by  the  fact  communicated  to  me  by 
Dr.  Curtice,  that  the  owner  had  lost  cattle  for  many  years  back  and 
not  less  than  five  in  the  preceding  year.  There  must  have  been  some 
advanced  cases  of  disease  in  the  herd  at  that  time  through  the  milk  of 
which  the  yearlings  had  become  infected. 

Circumstances  will,  therefore,  influence  more  or  less  the  manner  of 
the  infection.  In  some  herds  it  may  come  largely  through  the  milk  to 
the  younger  animals,  in  others  through  the  air  of  the  stables  in  which 
the  dried  tubercle  bacilli  are  kept  afloat  by  currents  of  air.  On  the 
whole  a  double  infection  both  through  the  air  and^through  the  food 
seems  to  be  common,  one  or  the  other  predominating'according  to  local 
conditions.  In  the  New  York  herd  above  tabulated  the  food  infection 
appeared  to  be  more  intense  than  the  air  infection  and  the  changes 
induced  by  the  former  more  advanced.  In  the  herd  examined  in  the 
District  of  Columbia  the  contrary  is  true.  It  should  be  noted  here 
that  while  the  average  age  of  the  animals  in  the  latter  herd  was  6 J 
years,  it  was  only  3J  in  the  former. 

*  S€o  Bulletin  No.  3,  p.  64. 

t  According  to  observations  of  my  own,  a  very  small  number  of  tubercle  baciUi 
will  produce  disease  in  guinea  pi^,  but  the  disease  is  very  slow  in  its  progress  and 
likely  to  bo  overlooked  if  the  guinea  pigs  are  killed  before  the  end  of  the  second  or 
third  month. 


BUREAU   OP  ANIMAL   INDUSTRY.  149 

If  we  take  into  consideration  the  intensity  of  tlie  disease  process  it 
would  seem  that  infection  of  the  lungs  is  acquired  later  tban  food  infec- 
tion where  animals  are  exposed  to  both.  Food  infection  is  direct,  while 
air  infection  is  more  subject  to  chance  and  more  diluted  in  proportion 
tathe  fresh  air  animals  are  allowed  to  obtain. 

PREVENTIVK  MEASURES. 

The  precediug  pages  point  clearly  to  certain  measures  whicli  must 
be  carried  out  thoroughly  in  order  to  obtain  and  maintain  a  herd  free 
from  tuberculosis.    These  measures  are  in  brief  as  follows: 

(1)  Destruction  of  all  animals  which  show  a  high  (fever)  tempera- 
ture after  the  injection  of  tuberculin.  Where  the  tuberculin  test  can 
not  be  made,  all  unthrifty  animals,  all  that  cough  or  have  enlarged 
glands  in  any  part  of  the  body,  should  be  at  once  removed  and 
destroyed,  and  this  weeding  out  should  be  practiced  promptly  when- 
ever the  symptoms  above  mentioned  appear.  'No  consideration  should 
induce  any  person  to  d^lay  the  destruction  of  suspected  animals. 
Whenever  the  history  of  a  herd  points  to  the  existence  of  tuberculosis 
for  many  years  such  herds  should  be  slaughtere<l  entire. 

The  importance  of  this  weeding  out  of  tuberculous  animals  can  not 
be  overestimated.  It  is  equivalent  to  removing  the  bacilli  of  this  dis- 
ease from  the  surroundings  of  those  animals  still  unaffected.  The 
tubercle  bacilli  can  not  multiply  outside  of  the  body.  They  simply  live 
a  latent  existence  for  a  number  of  months,  and  unless  some  accident 
carries  them  into  the  body  of  other  cattle  they  will  perish.  They  differ 
in  this  respect  very  much  from  the  si)ores  of  anthrax  bacilli,  which  live 
for  years  in  the  soil,  and  under  favorable  conditions  may  germinate  and 
multiply.  The  tuberculous  animal  is  thus  the  only  manufacturer  of 
tubercle  bacilli,  and  with  its  removal  the  infection  declines  and  dies 
out,  perhaps  entirely,  after  four  to  six  months.  In  this  connection  it 
should  not  be  overlooked  that  the  safety  of  any  herd  demands  that  per- 
sons suffering  from  tuberculosis  (phthisis,  consumption)  should  be  per- 
mitted among  cattle  only  on  the  condition  that  all  sputum  or  expectora- 
tion be  thrown  into  a  receptacle  and  subsequently  mixed  with  some 
disinfectant  or  boiled.  The  identity  of  the  disease  in  man  and  animals 
being  accepted,  this  rule  needs  no  discussion. 

(2)  Even  when  the  disease  has  been  weeded  out  according  to  the  sug- 
gestions made  above,  all  means  of  facilitating  the  transfer  of  bacteria 
from  one  animal  to  another  should  still  be  guarded  against,  because 
the  tuberculin  test  is  not  entirely  infallible.  The  stock-owner  should  act 
as  if  tuberculosis  might  be  present  without  his  knowledge.  Hence, 
cattle  should  not  be  placed  so  that  their  heads  are  close  together;  each 
animal  should  have  plenty  of  room  and  occupy  the  same  place  in  the 
stable  at  all  times.  These  precautions  will  prevent  the  nasal  discharges 
of  one  animal  from  striking  the  head  or  soiling  the  feed  of  another.  It 
is  true  that  it  is  imiwssible  to  prevent  animals  licking  each  other  or 
pastuiing  in  close  succession  over  the  same  gound  when  outside  of  the 
stable,  but  with  the  worst  cases  aud  many  incipient  cases  removed  the 
danger  from  contact  of  one  animal  with  another  is  very  much  reduced. 

To  repress,  as  much  as  i)ossible,  the  dissemination  of  tubercle  bacilli 
by  currents  of  air,  dust  should  be  avoided  and  bedding  which 
causes  much  dust  should  not  be  used.  Furthermore  abundant  Tcnti- 
latioii  of  stables  should  be  provided.  Good  air  has  the  effect  of  dilut- 
ing infected  air  and  thereby  reducing  the  chances  of  inhaling  dried 
bacilli.    It  likewise  improves  the  vigor  of  the  confined  animal  and 
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lienco  increases  the  body's  resistance.  Still  better  is  the  open  air 
which  should  be  granted  to  cattle  as  much  as  x)ossible  even  during  the 
colder  season  of  the  year.  The  0])en  air  greatly  dilutes  any  discharged 
virus  and  the  vicissitudes  of  heat  and  cold,  moisture  and  dryness,  and 
sunlight  soon  succeed  in  destroying  the  vitality  of  tubercle  bacilli. 

(3)  To  restrict  the  dissemination  of  the  disease  among  young  stock, 
the  safest  plan  is  to  bring  skimmed  milk  and  other  dairy  products  to 
the  boiling  point  before  feeding  them.  If  the  cows  are  positively 
known  1o  be  healthy  this  maybe  unnecessary,  but  where  any  doubt 
exists,  the  heating  should  be  resorted  to.  Such  a  precaution  will  fur- 
thermore reduce  scouring  among  calves,  which  is  probably  due  in  a 
great  measure  to  bacteria  in  the  food. 

(4)  Disinfection  of  stables  should  be  thorough  after  the  removal  of 
diseased  animals.  This  may  be  accomi)lished  in  various  ways;  either 
the  stables  may  be  left  unoccupied  for  apciiod  of  six  months  or  longer, 
if  possible,  so  that  the  baeilli  may  be  destroyed  in  the  meantime  by 
drying,  wetting  and  drying,  sunlight,  and  other  natural  agencies,  or 
disinfectants  may  be  freely  used.  Since  tubercle  bacilli  are  more  resist- 
ant than  the  majority  of  disease  germs  now  knoAvn,  the  strength  of  the 
disinfectant  solution  must  not  be  less  than  as  given  below.  The  follow- 
ing substances  may  be  used: 

(a)  Corrosive  sublimate  (mercuric  chloride),  one  ounce  in  about  8 
gallons  of  water  (one- tenth  per  cent).  The  water  should  be  kept  in 
wooden  tubs  or  barrels  and  the  sul)limate  added  to  it.  The  whole  must 
be  allowed  to  stand  for  twenty-four  hours  so  as  to  give  the  sublimate 
an  opportunity  to  become  entirely  dissolved.  Since  this  solution  is 
poisonous  it  should  be  kept  covered  up  and  well  guarded.  It  may  be 
applied  with  a  broom  or  mop  and  used  freely  in  all  parts  of  the  stable. 
Since  it  loses  its  virtue  in  proportion  to  the  amount  of  dirt  present,  all 
manure  and  other  dirt  should  be  first  removed  and  the  stables  well 
cleansed  before  applying  the  disinfectant.  After  it  has  been  applied 
the  stable  should  be  kept  vacant  as  long  as  possible.  Before  the  ani- 
mals are  allowed  to  return  it  is  best  to  flush  those  i)arts  which  the 
animals  may  reach  with  their  tongues,  to  remove  cany  remainnigi)oison. 

{h)  Chloride  of  lime,  5  ounces  to  a  gallon  of  Avater  (4  i)er  cent).  This 
should  be  applied  in  the  same  way. 

(c)  The  following  disinfectant  is  very  serviceable.  It  is  not  poison- 
ous but  quite  corrosive,  and  care  should  be  taken  to  protect  the  eyes 
and  hands  from  accidental  splashing. 

Crude  carboHc  acid one-lialf  gnllon. 

Crude  sulphuric  acid one-half  gallou. 

These  two  substances  should  be  mixed  in  tubs  or  glass  vessels.  The 
sulphuric  acid  is  very  slowly  added  to  the  carbolic  acid.  During  the 
mixing  a  large  amount  of  heat  is  developed.  The  disinfecting  x>ower 
of  the  mixture  is  heightened  if  the  amount  of  heat  is  kept  down  by 
placing  the  tub  or  glass  demijohn  containing  the  carbolic  acid  in  cold 
water  while  the  sulphuric  acid  is  being  added.  The  resulting  mixture 
is  added  to  water  in  the  ratio  of  1  to  20.  The  gallon  of  mixed  acids 
will  thus  furnish  20  gallons  of  a  strongly  disinfectant  solution  having 
an  opaque  milky  appearance.  This  solution  may  be  objectionable  in 
so  far  as  the  milk  may  become  tainted  with  the  odor  of  carbolic  acid. 

{d)  Whitewash  is  not  in  itself  of  sufficient  strength  to  destroy  tuber- 
cle bacilli,  but  by  imprisoning  aiid  incrusting  them  on  the  walls  of 
stables  they  are  made  harmless  until  destroyeil  by  prolonge<l  drying. 
Whitewashing  should  be  preceded  by  thorough  cleansing. 
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Purtieular  attention  sliould  be  paid  to  the  sides  and  ceiling  of  stables. 
All  dust  and  cobwebs  should  be  periodically  washed  down.  Those 
parts  coining  into  contact  with  the  heads  of  cattle — stanchions,  halters, 
troughs,  etc. — slioiild  bo  frequently  cleansed,  and  disinfected  when  they 
have  been  used  by  diseased  cattle. 

Disinfection  is  at  bottom  a  cleansing  process,  and  whatever  contrib- 
utes to  the  cleanliness  of  a  stable  is  in  fact  so  much  disinfection.  The 
prompt  removal  of  maiuirc,  the  proper  drainage  of  the  floors  of  stables, 
sufficient  ventilation  and  light,  all  contribute  towards  the  elimination 
or  desti'uction  of  the  infectious  agent. 

In  the  open  air  the  bacilli  of  tuberculosis  are  much  more  quickly 
destroyed  than  in  i)rotected  places.  Disinfection  is,  of  course,  out  of 
the  question  on  pastures.  It  has  already  been  stated  that  persons 
suffering  with  tuberculosis  sliould  not  be  allowed  to  expectorate  where 
cattle  are  grazing.  In  fact  this  rule  should  be  upheld  with  reference 
to  all  i)laces  about  a  farm  frequented  by  animals.  • 

It  may  bo  argued  that  if,  after  all  precautions  have  been  taken,  tuber- 
culosis may  still  lurk  in  a  herd,  preventive  measures  are  in  the  end 
useless  and  of  no  avail.  This  gloomy  view  of  the  situation  is  uncalled 
for,  for  several  reasons: 

The  tuberculin  test  will  weed  out  all  severe  and  most,  if  not  all,  mild 
cases.  If  any  remain  they  are  in  all  probability  mild,  stationary,  or 
partially  healed  cases  with  merely  gland  affections  not  discharging 
tubercle  bacilli. 

Tuberculosis  differs  from  many  other  infectious  diseases  since  the 
quantity  of  the^  virus  and  the  frequency  with  which  it  is  introduced  into 
the  body  determine  the  severity  and  the  i*apidity  of  the  disease  process. 
Thus  an  animal  continually  exposed  to  a  large  quantity  of  tubercular 
virus  is  much  more  likely  to  become  diseased  than  one  exposed  only 
occasionally  to  dried  bacilli  in  the  air.  Hence  the  reduction  of  the 
quantity  of  virus  discharged,  even  if  it  be  not  wholly  eliminated,  will 
gTcatly  aid  in  keeping  down  the  disease.  In  the  second  place,  the  gen- 
eral care  which  animals  receive  will  in  all  probability  by  an  increased 
vigor  of  the  body  resist  the  invasion  of  tubercle  bacilli.  When  these 
enter  the  body  only  very  rarely  and  in  small  numbers,  the  vigorous 
animals  may  resist  the  multiplication  of  such  minimum  doses  of  virus, 
and  no  disease  will  appear,  or  else  a  trifling  affection  may  be  speedily 
followed  by  cure.  The  writer  has  not  infiequently  found  in  animals 
traces  of  former  disease  entirely  healed.  Evidences  of  several  distinct 
infections  of  different  ages  in  the  same  gland  have  also  been  observed. 
There  is  thus  encouragement  enough  for  those  who  will  faithftdly  carry 
out  the  suggestions  given  above,  and  who  will  at  the  same  time  pay 
attention  to  the  general  laws  of  hygiene  governing  animal  life. 

Bearing  on  these  considerations  comes  the  important  one  concerning 
the  relative  resistance  of  different  breeds  to  tuberculosis.  Much  of  the 
current  information  on  this  subject  will  need  revision.  It  is  e\'ident 
that  to  compare  the  relative  susceptibility  of  cattle  of  different  breeds 
they  should  be  in  the  same  surroundings  and  exposed  to  the  same  rela- 
tive quantity  of  virus  for  the  same  length  of  time.  Thus  in  some  herds 
the  individual  animals  may  be  exposed  to  a  much  larger  quantity  of 
virus  and  for  a  much  longer  i)eriod  of  time  than  in  others.  Again,  the 
surroundings  of  some  herds  may  be  so  unhealthful,  so  debilitating,  as 
to  greatly  reduce  the  natural  resistance  of  the  organs  and  tissues  to 
this  disease.  In  the  investigations  of  this  division  the  writer  hasin^o- 
posed  to  himself  the  question  whether  the  relative  susceptibility  of 
breeds  can  not  be  gauged  by  a  careful  study  of  the  characters  of  this 
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disease,  as  observed  at  the  autopsy.  The  solution  of  this  question  will 
require  a  large  amount  of  material  laboriously  gathered  during  a  con- 
siderable period  of  time.  The  results,  however,  it  is  believed,  will 
fully  repay  the  labor.  At  present  the  material  collected  is  not  of  suf- 
ficient volume  to  permit  any  generalizations. 

The  bearing  of  tuberculosis  on  the  public  health  demands  careftd 
municipal,  State,  and  national  control  of  this  disease,  especially  in  case 
of  dairies  supplying  the  public  with  milk,  butter,  and  cheese.  The  sale 
of  the  milk  of  tuberculous  cows  should  be  forbidden  as  directly  inimical 
to  human  health.  The  fitness  of  beef  as  food  shoa  d  in  every  ease  be 
settled  by  an  inspector  appointed  by  the  city.  State,  or  nation,  and  not 
left  to  the  decision  of  those  fiuancially  interested.  For  this  purpose  a 
set  of  regulations  carefully  drawn  up  should  govern  the  decision  of  the 
inspector  so  as  to  leave  as  little  margin  as  possible  for  the  personal 
bias  of  this  public  servant  to  iufluence  his  judgment.  Doubtful 
cases  may  now  and  then  arise  for  which  the  inspector  may  find  no  ade- 
quate rulings  and  which  must  be  decided  according  to  his  best  judg- 
ment. The  proper  technical  training  of  such  officers  becomes  thus  a 
subject  of  considerable  importance. 

Another  phase  of  this  question  which  should  not  be  overlooked  is  the 
relative  danger  of  the  air  of  cow  st-ables  to  human  beings.  If  more 
than  onehalf  of  all  tuberculous  cattle  are  infected  through  the  air,  why 
is  not  the  air  of  stables  equaUy  dangerous  to  human  beings  frequent- 
ing them  I  It  .wotdd  certainly  be  of  interest  for  public-health  officers  to 
lo^  into  this  matter  more  closely.  Probably  the  relatively  short  stay 
of  persons  in  stables,  combined  with  the  outdoor  life  usually  led  by 
dairymen,  tends  to  neutralize  the  eflPect  of  such  infected  air. 

TEXAS   CATTLE  FEVER. 

During  the  year  a  bulletin  of  300  pages,  covering  the  work  done  since 
1889,  was  published  as  Bulletin  Ko.  1  of  the  Bureau  of  Animal  Industry. 
This  bulletin  contains  a  detailed  account  of  the  nature  of  the  disease, 
of  the  blood  parasite  which  causes  it,  and  of  the  cattle  tick  as  the 
transmitting  agency.  It  includes  in  an  appendix  a  full  history  of  all 
the  animals  under  investigation  in  the  progress  of  the  work. 

In  the  course  of  these  investigations  certain  important  possibilities 
were  shadowed  forth  concerning  the  application  of  preventive  inocula- 
tion to  animals  destined  for  the  permanently  infected  area.  These 
possibilities  have  been  investigated  during  the  year  and  some  of  the 
work  reported  in  Bulletin  No.  3  of  the  Bureau  of  Animal  Industry.  The 
major  part  of  the  work  carried  on  during  the  summer  at  the  veterinary 
experiment  station  by  Dr.  F.  L.  Kilborne  and  Dr.  E.  0.  Schroeder  is  not 
yet  completed. 

The  method  of  preventive  inoculation  experimented  with  is  based 
upon  the  following  facts,  elucidated  in  the  investigations  of  this  dis- 
ease:* 

When  cattle  have  successfully  passed  through  an  acute  attack  they, 
as  a  rule,  are  protected  from  future  fatal  attacks.  They  are  not,  how- 
ever, completely  insusceptible,  for  they  may,  after  exposure,  pass  through 
one  or  more  mild  attacks  in  the  following  seasons. 

To  induce  an  acute  attack  which  will  not  prove  fatal  we  have  found 
that  injection  of  the  blood  of  southern  cattle  (or  of  vaccinated  natives) 
under  the  skin  the  best  means.  When  properly  cared  for  during  the 
inoculation  disease,  death  will  not  ensue  even  with  very  susceptible  old 

•  BuUetin  No.  1,  p.  130;  Bulletin  No.  3,  p.  67. 
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COWS*  The  reason  for  the  infectious  naturo  of  the  blood  of  southern 
and  vaccinated  native  cattle  isthepersistenceinthe  blood  of  the  micro- 
parasite  of  this  disease.  In  some  resj[)ects  it  is  unfortunate-  that  this 
parasite  can  not  be  cultivated,  but  it  is  always  at  hand  and  within  reach 
in  the  blood  of  southern  cattle  or  of  those  once  inoculated.  The  experi- 
ments of  the  past  summer  consisted  in  making  some  animals  partially 
immune  by  this  method.  These  animals  should  now  be  exposed  in  the 
enzootic  territory  to  determine  how  far  the  method  will  x>rove  success- 
ful when  put  into  prxictical  operation. 

There  are  a  number  of  details  stUl  requiring  elaboration,  such  as  the 
best  time  in  the  year  for  such  inoculation,  its  effect  on  the  different 
breeds,  and  its  relative  efficiency  with  regard  to  the  age  of  cattle.  Such 
experiments,  naturally  costly,  can  be  more  successfully  carried  out  at 
State  experiment  stations. 

The  important  relation  of  the  tick  to  the  dissemination  of  Texas 
fever  has  led  to  experiments  with  destructive  agents.  These  have  been 
carried  out  by  Dr.  F..  L.  Kilborne.  They  are  not  yet  completed,  but 
as  far  as  they  have  gone  they  indicate  that  heat,  in  the  form  of  hot 
water  or  steam,  is  likely  to  prove  the  only  efficient  means  of  disinfect- 
ing cars  and  the  contained  litter.  Experiments  lookingtothe  destruc- 
tion of  ticks  on  Southern  cattle  are  also  being  made.  Were  it  not  for ' 
these  parasitic  i)ests  there  need  be  no  check  on  the  free  movement  of 
cattle  northward  at  any  time  of  the  year.  The  removal  of  these  para- 
sites firom  cattle  promises  to  be  a  very  knotty  problem  for  solution 
owing  to  the  tough,  leathery  cuticle  of  the  former.  It  should  also  be 
borne  in  mind  that  any  removal  of  ticks  must  be  thorough,  for  the 
escape  of  a  single  tick  is  likely  to  lead,  through  its  numerous  progeny, 
to  the  infection  of  entire  pastures.  Conducting  experiments  of  this 
kind  requires  a  considerable  outlay  of  money.  If  undertaken  by  the 
Department  they  would  be  most  easily  carried  on  within  the  perma- 
nently infected  territory  in  connection  with  the  experiment  station  of 
some  southern  State. 

BRONOHO-Pl^EUMONIA  AND  INTERSTITIAL  PNEUMONIA  IN   CATTLE. 

During  the  year  the  investigation  of  the  pathological  changes  observed 
in  sporadic  bovine  imeumonia  has  been  continued,  and  the  results  will 
soon  be  ready  to  be  put  into  the  form  of  a  report  or  bulletin.  The 
importance  of  this  subject  need  not  be  insisted  on  when  we  bear  in  mind 
how  much  many  cases  of  interlobular  pneumonia  resemble  contagious 
pleuro-pneumonia.  In  differentiating  these  forms  we  should  not  rely 
on  naked-eye  inspection  alone,  but  should  bring  to  bear  all  the  avail- 
able resources  of  microscopical  and  bacteriological  methods.  Theresults 
of  such  investigation  can  not  be  given  in  a  few  words,  but  must  be  con- 
sidered in  connection  with  the  record  of  all  the  facts  upon  which  they 
are  based. 

SWINE  DISEASES. 

The  study  of  swine  diseases  has  been  prosecuted  whenever  opportunity 
was  afforded  to  visit  places  of  outbreaks  and  observe  the  disease  in  its 
environment.  There  is,  however,  much  work  yet  to  be  done  in  this  field. 
The  examination  of  diseased  swine  in  different  parts  of  the  country  shows 
that  there  must  be  causes  at  work  besides  the  bacteria  of  hog  cholera 
and  swine  plague,  which  we  have  dealt  with  fully  in  former  reports. 
The  post-mortem  conditions  vary  considerably  from  case  to  case,  and 
it  is  often  impossible  to  range  the  disease  under  either  of  the  bacterial 
diseases  mentioned  above.    The  cause  of  much  disease  in  swine  is  very 
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probably  due  to  siirrouudiug  conditions,  reeiiforced  on  the  one  hand  by 
bacteria,  on  the  other  by  parasites.  There  may  also  supervene  toxic 
conditions  resulting  from  the  food.  It  is,  therefore,  highly  desirable 
that  the  study  of  swine  diseases  be  taken  up  from  a  broader  standpoint 
than  that  of  infectious  diseases,  since  iufection  is  fivvored  by  unhygienic 
conditions  of  all  kinds.  While  we  must  acknowledge  the  existence  of 
more  or  less  antagonism  between  hygienic  laws  and  pecuniaiy  profit,  it 
is  nevertheless  our  duty  to  point  out  the  results  that  must  follow  the 
transgression  of  natural  laws. 

CORNSTALK  DISEASE. 

This  disease  has  been  under  observation  by  Drs.  V.  A.  Moore  and  F. 
L.  Kilborne  since  the  fall  of  1892.  Twelve  localities  were  visited  where 
outbreaks  occurred.  Nothing  definite  has  resulted  from  these  investi- 
gations iu  incriminating  any  particular  organism  or  any  recognizable 
condition  of  the  food  as  the  cause.  The  published  assertions  of  others 
on  a  certain  microorganism  and  a  certain  condition  of  the  cornstalks 
as  responsible  have  not  been  confirmed.  It  is  to  be  hoped  that  this  dis- 
ease may  receive  further  attention,  if  only  to  correct  any  prevalent  mis- 
conception as  to  its  nature. 

RABIES  IN   CATTLE. 

In  connection  with  the  preceding  investigation,  the  same  gentlemen 
came  upon  an  outbreak  of  disease  among  cattle  in  Iowa  which  proved 
to  be  rabies,  or  hydrophobia.  The  result  was  the  more  surprising  since 
the  owner  had  no  information  that  a  rabid  dog  had  caused  the  fatality. 
Since  this  disease  is  said  to  be  quite  prevalent  in  that  part  of  the  coun- 
try, but  is  not  recognized  as  rabies,  some  further  study  is  gi*eatly  to  be 
desired.  There  seems  to  be,  moreover,  a  tendency  to  confuse  this  malady 
with  the  genuine  cornstalk  disease,  and  on  this  account  additional  infor- 
mation is  needed. 

MISCELLANEOUS   INVESTIGATIONS. 

During  the  year  much  material  has  been  received  from  correspond- 
ents and  examined  with  reference  to  the  questions  put.  In  many 
instances  the  material  was  sent  in  such  a  way  as  to  be  spoilt  when  it 
arrived,  and  hence  satisfactory  infoimation  could  not  be  given.  In  other 
instances  the  desired  knowledge  could  not  be  imparted  because  the 
information  offered  in  the  letters  was  very  meager  or  else  not  trust- 
worthy, 

A  number  of  minor  investigations  have  also  been  carried  on,  either 
because  the  results  were  necessary  in  the  solution  of  more  important 
problems  or  else  because  it  was  thought  that  light  would  be  thrown  on 
important  subjects  by  such  investigations.  Some  of  these  have  been 
published  during  the  year  in  Bulletin  No.  3,  the  contents  of  which  are 
as  follows  : 

Observations  on  the  morphology,  biology,  and  pathogenic  properties  of  28  strepto- 
cocci found  in  the  investigations  of  animal  diseases.    By  Veranus  A.  Moore. 

A  nonraotile  pathogenic  bacinns,  closely  resembling  the  baciUus  of  liog  cholera, 
found  in  the  lungs  and  spleen  of  a  pig.     By  Veranus  A.  Moore. 

Pathogenic  and  toxicogenic  bacteria  in  the  upper  air  passages  of  domesticated 
animals.    By  Veranus  A.  Moore. 

An  outbreak  of  abortion  iu  mares.    By  F.  L.  Kilborne. 
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On  a  pathogenic  bacillus  from  the  vagina  of  a  mare  after  abortion.     By  Theobald 

Smith. 
Some  experimental  observations  on  the  presence  of  tubercle  bacilli  in  the  milk  of 

tuberculous  cows  when  the  udder  is  not  visibly  diseased.     By  Theobald  Smith  and 

E.  C.  Schroeder. 
Additional  observations  on  Texas  cattle  fever.     By  Theobald  Smith,  F.  L.  Kilbome, 

and  E.  C.  Schroeder. 
Preliminary  notes  on  a  sporozon  in  the  intestinal  villi  of   cattle.     By  Theobald 

Smith. 
Notes  on  parasites. — 18.  On  the  presence  of  sarcosporidia  in  birds.     By  C.  W.  Stiles. 

THE  USE   OF  BACTERIA  HAVING    PATHOaENIC    PROPERTIES    IN    THE 
DESTRUCTION  OF  SMALL  ANIMALS  INJURIOUS  TO  AGRICULTURE. 

.  The  employment  of  animal  and  vegetable  parasites  for  tlie  destruction 
of  higher  organisms  known  to  be  detrimental  to  agriculture  is  a  method 
which  has  been  suggested  and  tried  in  various  departments  of  economic 
agriculture,  cspeciaSy  for  the  destruction  of  noxious  insects.  Its  suc- 
cess or  failure  in  one  branch  of  agricultural  work  does  not  of  necessity 
imply  a  similar  fate  in  other  branches.  The  method  is  one  not  infre- 
quently employed  by  nature  in  ridding  herself  of  an  overproduction  of 
any  one  species,  and,  provided  all  the  intricate  conditions  ai-e  known 
which  nature  employs  in  bringing  the  i>articular  parasite  up  to  a 
pathogenic  level  which  enables  it  to  act  as  a  wholesale  destroyer  of  its 
host,  there  is  no  a  priori  reason  wliy  the  process  of  nature  should  not 
be  successful  in  the  hands  of  man. 

But  the  relations  of  parasite  to  host,  of  disease  germs  to  the  out- 
break, have  been  shown,  in  recent  years,  to  be  very  complicated,  so  that 
it  is  not  the  comparatively  simple  bringing  together  of  certain  bacteria 
with  certain  animals  which  is  sufficient  to  call  forth  an  extensive  plague. 
The  subtle  modification  which  may  take  place  in  the  animals  to  be 
destroyed,  owing  to  changes  in  their  environment  as  well  as  variation 
in  the  physiological  characters  of  the  parasite,  are  of  paramount  impor- 
tance in  deciding  the  result.  If  we  place  clearly  before  us  these  limit- 
ing conditions  under  which  experiments  designed  to  produce  plagues 
artificially  are  carried  on,  we  shall  not  be  over  sanguine  as  to  the  out- 
come and  be  prepared  for  failures  at  any  moment. 

That  phase  of  the  subject  which  concerns  us  chiefly,  and  which  is 
within  the  scope  of  the  work  done  by  this  division,  is  the  use  of  patho- 

fenic  bacteria  in  the  destruction  of  the  small  field  pests.  Dr.  O.  Hart 
[erriam,  Ornithologist  and  Mammalogist  of  the  Department,  has  offered 
his  valuable  assistance  in  its  prosecution,  and  has  furnished  the  follow- 
ing st^itement  as  to  the  ground  which  might  be  covered  by  this  kind  of 
work:  , 

In  complianco  -with  your  request,  I  submit  the  following  brief  statement  respect- 
ing the  small  mammals  which  are  most  troublesomo  to  the  farmer  in  the  United 
States,  and  which  may  be  fit  subjects  for  experimental  inoculation,  in  the  hope  of 
discorering  some  germ  of  practical  use  in  exterminating  them,  or  at  least  in  greatly 
redncing  their  numbers. 

The  mammals  that  are  most  harmful,  from  the  standpoint  of  the  agriculturist, 
belong  to  4  widely  different  groups  or  families,  namely,  the  ground  squirrels,  or 
sperraophiles  (family  Sciundw) ;  the  field  mice,  or  voles  (family  Muridw) ;  the  pocket 
gophers  (family  Geomyidce),  and  the  rabbits  (family  Leporidce), 

Tlie  ground  squirrels,  or  spermophiles,  inhabit  most  parts  of  the  United  States  from 
the  eastern  edge  of  the  prairies  in  Indiana  and  Illinois  westward  to  the  Pacific;  and 
no  less  than  30  species  are  now  known  from  the  United  States.  They  are  among  the 
most  destructive  of  our  native  mammals,  particularly  in  grain-growing  districts, 
causing  an  annual  loss  of  hundreds  of  tliousands  of  dollars.  Vast  sums  nave  been 
spent  by  the  different  States  and  Territories  in  bounties  on  their  scalps  and  in  poison 
for  their  destruction,  but  thus  far  without  material  results. 
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Tho  voles,  or  meadow  mioe,  may  be  said  to  oooar  everywhere  that  grass  grows,  and 
and  are  particularly  abundant  in  meadow  lands.  During  ordinary  years  the  losses 
they  occasion  are  not  great,  though  they  constantly  levy  a  moderate  tithe  on  the 
products  of  the  soil;  bufc  every  now  and  then  they  increase  inordinately  nntil  they 
overrun  the  land,  devasting  the  green  herbage,  destroying  tubers,  and  gnawing  the 
bark  from  the  young  trees.  Such  inroads  are  known  as  vole  plagues,  of  which  a 
number  have  been  recorded  in  Europe  and  America. 

The  pocket  gophers  occupy  the  western  two-thirds  of  the  United  States,  from  the 
eastern  edge  of  the  prairies  to  the  Pacific,  and  occur  also  in  the  southern  part  of  the 
Gulf  States.  They  live  wholly  underground,  throwinc^  np  ridges  of  earth  and  little 
mounds  like  the  moles,  and  feed  chiefly  on  the  roots  of  plants.  They  are  very  destruc- 
tive in  many  ways,  devouring  tubers  and  eating  off  tne  roots  of  fruit  trees.  In  the 
far  West,  particularly  in  California,  the  annual  loss  from  their  depredations  is  esti- 
ma^ted  in  nundreds  of  thousands  of  dollars,  and  is  second  only  to  tnat  caused  by  the 
ground  squirrels.    In  fact,  it  is  doubtful  which  is  the  greater  pest. 

The  rabbits,  as  yon  know,  are  represented  in  all  parts  of  our  country  and  by 
numerous  species,  the  number  in  the  United  States  alone  being  greater  than  in  any 
other  part  of  the  world.  Except  in  nnusual  years  or  under  abnormal  conditions 
they  are  not  particularly  destructive  in  the  Eastern  States,  but  in  the  West  they  do 
mreat  damage.  I  need  only  call  vour  attention  to  the  fact  that  in  the  San  Joaquin 
Valley  in  California  they  multiply  to  such  an  extent  that  the  inhabitants  combine 
and  drive  them  into  large  inclosnres,  where  they  are  kiUed  by  thousands.  In  this 
way  it  is  not  uncommon  to  destroy  from  5,000  to  7,000  on  a  single  drive. 

In  view  of  the  enormous  annual  losses  occasioned  by  these  four  groups  of  mam- 
malS|  it  certainly  seems  worthy  of  this  Department  to  spare  no  pains  in  the  attempt 
to  devise  means  for  the  destruction  of  the  injurious  species,  and  I  know  of  no  place 
in  America  where  ezperimentsiu  inoculation  are  likely  to  be  carried  on  so  thoroughly 
as  in  your  own  laboratory. 

The  work  which  thus  far  has  been  done  in  this  field  is  not  very  exten- 
sive. It  was  begun  by  Pasteur  in  suggesting  some  years  ago  the  use  of 
the  microbe  of  fowl  cholera  in  starting  epizootics  among  the  rabbits  of 
Australia.  The  suggestion  did  not  prove  fruitful,  however.  While 
rabbits  are  very  susceptible  to  this  microbe*  on  subcutaneous  inocula- 
tion, feeding  seems  to  be  harmless  in  most  cases.  The  organism  is, 
moreover,  speedily  destroyed  by  drying.  It  thus  lacks  two  very  impor- 
tant characters — infectiousness  by  way  of  the  alimentary  tract  and  a 
certain  degree  of  hardiness,  which  lack  easily  accounts  for  its  failure, 
in  practice.  More  recent  experiments  with  another  group  of  bacteria 
have  again  revived  interest  in  this  subject. 

In  October  of  1890  Prof.  Loeffler  discovered  an  extensi\^e  epizootic 
among  white  mice  kept  in  a  cage  for  experimental  purposes.  From 
October  7  to  November  7,  31  out  of  46  mice  died.  The  cause  of  this 
outbreak  was  a  bacillus  named  by  LoeflBer  B.  typhi  murium.  The  inter- 
est of  the  writer  was  at  once  aroused  by  Loeffler's  publication,  inas- 
much as  the  description  made  this  organism  seem  closely  related  to  the 
hog-cholera  bacillus.  A  letter  to  him,  containing  a  request  for  a  culture 
of  this  bacillus,  remained  unanswered.  Some  time  after  a  culture  was 
obtained  from  Krai's  collection  in  Prague,  which  enabled  the  writer  to 
study  the  bacillus  in  comparison  with  the  hog-cholera  bacillus.  These 
observations  have  made  it  certain  that  B.  typhi  mtirium  belongs  to  the 
group  of  hog-cholera  bacilli,  and  that  its  virulence  is  much  weaker  than 
that  of  B.  cholercB  8ui8  as  most  frequently  encountered  in  outbreaks  of 
this  swine  disease. 

The  appearance  of  a  spontaneous  disease  among  mice  led  Loeffler  to 
consider  its  application  on  a  large  scale  in  the  destruction  of  field  mice. 
He  experimented  with  it  on  Arvicola  arvalis  and  found  that  subcutane* 
ous  inoculation  of  small  doses  of  the  culture  proved  fatal  in  a  few  days. 

*  This  organism  belongs  to  the  group  of  bacteria  brought  together  by  HUppe 
under  the  name  Septicofmia  hcemofrhoffica.  One  member  of  this  group  aad  its  rela- 
tion to  the  other  members  has  been  pretty  exhaustively  described  in  the  bulletin  of 
this  Bureau  on  the  cause  and  prevention  of  swine  plague  (1891). 
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Furthermore,  field  mice  which  gnawed  at  the  dead  bodies  of  these  inocu- 
lated mice  died  in  eight  to  twelve  days  of  the  same  affection.  An 
extensive  series  of  experiments  with  the  same  species  led  to  the  saoie 
results.  A  few  individuals  of  another  mouse  {Mus  agrarius)  and  of  the 
common  rat  {Mua  decumanns),  tested  in  the  same  way,  showed  them- 
selves refractory. 

In  March  of  1892  an  extensive  plague  of  field  mice  was  reported 
from  Greece,*  and  Loeffler  was  invited  by  the  Government  of  that 
country  to  try  his  method  on  a  large  scale  in  the  grain  fields  of  Thes- 
saly.  On  his  arrival  in  Greece  he  found  that  the  field  mice  differed 
slightly  from  the  European  Arvicola  arvalisj  and  that  they  were  even 
more  susceptible  to  J5.  iypJii  murium  than  the  variety  he  had  been 
experimenting  with  in  Germany.  The  plan  of  campaign  which  he  had 
laid' out  beforehand,  and  which  he  carried  out*  snccessftilly,  was  briefly 
as  follows : 

Large  quantities  of  culture  fluid  were  i>repared  by  making  decoctions 
of  oat  and  barley  straw,  to  which  1  per  cent  peptone  and  one-half  per 
cent  grape  sugar  were  added.  Numerous  agar  tubes  were  also  inocu- 
lated. With  this  stock  the  infection  was  distributed  by  the  use  of 
small  pieces  of  bread  soaked  in  the  culture  fluid  and  in  suspensions  of 
the  bacteria  in  water  prepared  from  the  agar  cultures.  This  bread  was 
placed  in  the  openings  of  the  burrows.  At  the  same  time  a  number  of 
field  mice  were  inoculated  and  set  free,  in  order  that  they  might  dis- 
tribute the  disease.  It  was  Loefifler's  hope  that  after  the  infection  of  a 
certain  number  with  the  bread  others  would  become  infected  from  the 
dung  of  the  sick  and  by  gnawing  the  bodies  of  the  dead. 

A  few  days  after  these  preparations  had  been  made  it  was  reported 
that  the  bread  had  disappeared  from  the  openings  of  the  burrows,  and 
a  week  later  sick  mice  were  seen  in  the  fields.  LoefiQer  had  not  looked 
for  any  decisive  results  until  about  four  weeks  after  the  infection.  On 
his  return  home  numerous  messages  announced  to  him  the  success  of 
his  method. 

Since  then  only  partial  successes  have  been  announced  by  some, 
while  Loefl3[ert  himself  reports,  in  the  main,  success  wherever  the 
method  has  been  properly  api)lied. 

According  to  a  recent  British  Parliamentary  report,!  the  success  of 
Loeflaier's  bacillus  in  Thessaly  was  regarded  as  very  satisfactory  by 
some  of  the  Greek  authorities  and  only  partially  so  by  others.  The 
conclusions  reached  by  the  committee  are  as  follows: 

*  *  *  Nor  liavo  they  been  aVlo  to  coxno  to  any  conclusion  favorable  to  the  adop- 
tion of  Prof.  Loeffler's  method  of  destroying  voles  by  means  of  bread  saturated  in  a 
preparation  of  the  baclHus  typhi  marium  or  mouse  typhus.  The  personal  investiga- 
tion made  by  the  chairman  and  secretary  in  Thessaly  (where  m  May,  1892,  Prof. 
Loeffler  was  employed  at  the  expense  of  the  Greek  Government  to  combat  the  plague 
of  Held  voles  then  prevailing  in  that  country)  convinced  them  that  the  favorable 
reports  circulated  as  to  the  complete  success  of  the  experiments  have  not  been  justi- 
iieu  by  the  results.  In  certain  parts  of  Thessaly  the  voles  were  reported  by  land- 
owners and  others  to  be  as  numerous  in  January,  1893,  as  ever  they  were. 

Your  committee  readily  admit  tbat,  -when  used  in  a  fresh  state,  the  bacilliferous  fl  nid 
is  an  effective,  though  somewhat  dilatory,  poison  for  mice  or  voles,  and  has  this 
advantage  over  mineral  poisons  that,  as  has  been  proved,  it  is  innocuous  to  human 
and  other  forms  of  life. 

It  has  also  been  reported  by  Prof.  Loeffler  that  the  Scottish  voles  sent  to  him  alive 

♦Loeffler.  Die  Feldroausplagc  in  Theasalien  nnd  die  erfolgreiche  Bekampfung 
mittels  des  Bacillus  typhi  murium.     Centralblatt  f.  Bakteriologie,  xii  (1892),  s.  1. 

t  Centralblatt  f.  Bakteriologie,  xiii  (1893),  s.  &47. 

I  Report  of  the  departmental  committee  appointed  by  the  Board  of  Agriculture 
to  inquire  into  a  plague  of  field  mice  in  Scotland.  London,  1893.  Also,  The  Annals 
of  Scottish  Natural  Historv,  1883,  p.  129. 
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by  instraetioua  from  yonr  committee  hare  been  fonnd  as  snsceptiblo  of  the  mouse 
typhus  bacillus  ns  their  Greek  cougeoera.  But  there  are  three  objections  Trhich,  in 
tfio  opinion  of  your  committee^  render  this  method  almost  worthless,  escopt  for 
employment  in  houses,  gardens,  inclosed  fields,  or  other  limited  areas: 

(1)  It  is  very  expensive.  The  virus  supplied  to  the  Greek  Government  'was  paid 
for  at  the  rate  of  4«.  a  tube,  containing  enough,  when  dissolved,  to  treat  abotit  2 
imperial  acres— a  cost  which  in  many  instances  would  exceed  the  rent  of  the  Scottish 
hill  pasture.  To  this  must  be  added  the  price  of  bread  used  in  distributing  the  virus, 
which  would  appieciably  raise  the  cost  of  the  process.  Thus  to  deal  effectually  with 
a  hill  farm  of^  say,  6,000  acres  would  entail  an  expenditure  of  from  £700  to  £1,000, 
making  the  remetly  more  costly  than  the  evil. 

(2)  Mouse  typhus  is  not  contaj^ions ;  it  can  only  bo  communicated  to  those  animals 
that  will  swallow  some  of  the  virus.  The  allegation  tliat  healthy  voles  will  become 
infected  by  devouring  the  bodies  of  the  dead  has  not  been  satisfactorily  proved. 
That  Greek  voles  when  in  captivity  have  been  observed  to  feed  upon  the  corpses  of 
their  fellows  hardly  warrants  the  assumption  that  Scottish  voles  in  a  state  of  lib- 
erty will  do  the  same;  and  unless  the  disease  were  communicable  from  one  animal 
to  the  other,  it  is  uot  easy  to  see  how  the  remedy  could  prove  efibctivc  on  extensive 
hill  pastures. 

(3)  The  fluid  loses  its  value  in  about  eight  days  after  preparation.  Consequently 
much  disappointment  might  ensue  if,  after  a  supply  had  been  obtained,  a  fall  of 
snow  or  wet  weather  were  to  interfere  with  its  distribution  over  the  land. 

The  foregoing  objections  urged  against  the  use  of  Loeflfter's  method  are 
con  sidered  in  a  general  way  farther  on.  Here  we  may  properly  clear  up 
certain  api)arent  difficulties  raised  by  the  committee  bearing  dii^ctly 
on  Loeffler's  germ.  The  cost  per  tube  given  by  the  committee  at  $1  seems 
exorbitant.  The  cost  of  materials  for  each  culture  tube,  including  the 
tube,  can  hardly  exceed  10  cents,  if  we  exclude  cost  of  plant  and  salariesof 
employees.  In  case  of  a  G overnment  laboratory  these  already  exist,  and 
the  cost  per  tube  would  i)robably  not  exceed  the  estimate  above  given. 
In  short,  the  cost  can  not  enter  into  consideration,  as  it  is  trifling  in 
comparison  with  the  benefits  derived,  if  the  method  is  at  all  successful. 
The  committee  also  state  that  the  fluid  loses  its  value  in  eight  days. 
This  can  hardly  be  correct  for  B.  typhi  mnrium^  as  it  is  quite  a  hardy 
organism.     A  better  estimate  would  be  two  or  three  weeks. 

Another  bacillus  has  been  found  recently,  which  perhaps  may  prove 
equally  efiicient.*  This  one  has  been  fed  successfully  to  field  mice 
{iVrvicola  arvalis  Pall.)  and  to  house  mice  (Mus  mu8enlu8  L.).  Mns  agra- 
rim  Pall,  remained  unaffected.  The  WTiter  has  had  no  opx)ortunity  to 
study  this  bacillus.  The  description  given  makes  it  probable  that  it  is 
closely  related  to  Loeffler's  bacillus  and  a  member  of  the  hog-cholera 
group. 

Quite  recently  experiments  were  made  at  the  bacteriological  station 
of  Odessa,  Russia,  with  another  organism  ( Vibrio  Metschnikowi)^  on 
spermophiles,  which  are  a  great  field  pest  in  southern  Eussia.t  The 
experiments  were  made  on  a  limited  number  of  spermophiles  in  cages. 
The  animals  succumbed  in  two  or  three  days  both  to  subcutaneous 
inoculation  with  culture  fluid  and  to  feeding  with  grain  moistened  with 
the  same.  In  one  experiment  the  cages  proved  infectious  after  infected 
spermophiles  bad  died  and  been  removed.  In  some  of  the  experiments 
lie  infection  was  evidently  transmitted  to  those  animals  which  had 
gnawed  at  the  dead  bodies  of  their  comrades.  The  author  wisely  states 
that  from  these  experiments  it  would  be  difficult  to  predict  its  "success 
on  a  large  scale  in  the  grain  field. 

*  Hugo  Laser.  Ein  neuor  Tiir  Versuchsthiere  jiathogener  liacillus  aus  der  Gruppo 
der  Frettohen-Schweiuesoucho.  Ccutralblatt  f.  Bakteriologie,  xi  (1892),  s.  184;  xiii 
(1893),  8.  6-13.  * 

t\V.  Palmirsky.  Do  I'emploi  du  Vibrio  Metschnikowi  pour  la  destructiou  dcs 
spermophiles.    Archives  dcs  sciences  biologiques,  ii,  p.  497. 
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PoSSiBiLlTIKS   AND   LIMITATIONS    OF   THE   METHOD. 

The  inost  successful  applicatiou  of  this  method  demands  a  virus 
which,  after  the  primary  dist/ibution  by  man,  is  rapidly  disseminated 
by  the  animals  to  be  destroyed,  and  which  leads  to  a  widespread  epi- 
zootic. Can  this  be  attained!  There  are  certain  diseases  of  animals 
and  of  man  which  si)read  with  great  rapidity  (smallpox,  foot-and-mouth 
disease,  etc.),  but  of  these  diseases  the  nature  of  the  virus  is  still 
unknown.  It  seems  that,  with  tbe  possible  exception  of  ^*la  grippe'^ 
and  Asiatic  cholera,  the  more  rapidly  a  disease  is  transmitted  or  the 
more  certain  and  easy  the  infection  the  more  elusive  and  diflBcult  of 
recognition  the  virus.  Hence  we  must  content  ourselves  with  the  use 
of  those  known  bacteria  whose  transmission  is  slower  and  which  require 
direct  feeding  or  perhai)S  a  wound  of  the  skin  for  infection.  This  is 
true  of  the  bacteria  thus  far  suggested  as  destroyers  of  animals.  They 
depend  on  infection  of  the  food  mainly  and  on  mutilation  of  the  dead 
body  by  gnawing,  etc.  If  animals  fail  to  do  the  latter,  the  only  other 
means  of  dissemination  left  is  the  dung  or  excrement  of  the  sick,  and, 
unless  the  animals  are  very  gregarious,  infection  under  these  circum- 
stances is  not  likely  to  be  prompt.  Such  virus,  furthci-more,  must  be 
somewhat  hardy  and  live  in  the  soil  at  least  several  weeks. 

The  method  is  furthermore  cii^cumscribed  by  the  fact  that  a  certain 
bacterium  will,  in  all  probability,  fail  to  be  efficient  with  reference  to 
more  than  a  single  genus  or  species.  The  marked  difference  in  the 
degree  of  susceptibility  to  pathogenic  bacteria  of  closely  related  species 
has  been  not  infrequently  the  subject  of  comment  in  the  course  of  bac- 
teriological research.  Hence  for  each,  bacterium  it  would  be  necessary, 
first  of  all,  to  test  in  the  laboratory  all  those  species  which  are  to  be 
infected  in  the  field.  Thus  Loeffler  tested  ArvicoJa  arvaUsj  A.  agrestis 
(Scotland),  A,  Oilniheri  (Thessaly),  Mvs  agrayHtis,  and  Mns  decnjnanns. 
The  first  three  were  markedly  susceptible,  the  others  not  at  all.  Our 
own  species  would  require  the  same  thorough  test  in  order  to  determine 
accurately  the  degree  of  suscci)tibility. 

Another  difficulty  to  be  contended  with  is  the  uncertainty  as  to  the 
permanence  of  the  vinilence  of  any  given  bacterium.  If,  as  has  been 
so  frequently  demonstrated  by  tbe  Pasteur  school  of  bacteriologists, 
the  virulence  of  a  given  bacterium  may  be  heightened  by  passage 
through  some  animals  and  reduced  by  passage  through  others,  the  ulte- 
rior effect  of  the  virus  in  nature  can  be  determined  only  after  some 
experience.  There  may  also  be  a  gradual  loss  in  pathogenic  power, 
which  all  bacteria  undergo  under  artificial  cultivation,  unless  special 
devices  are  resorted  to  to  counteract  it.  Thecultureof  B.  typhimvrhnny 
with  which  the  writer  has  been  experimenting,  seems  to  have  undergone 
attenuation.  Loeffler  reported  successful  infection  of  house  mice  after 
the  feeding  and  inoculation  of  cultures.  The  feeding  failed  to  affect 
house  mice  here.  How  far  this  reduction  in  virulence  will  affect  its  suc- 
cess in  field  experiments  remains  to  be  seen.  An  attempt  is  now  under 
way  to  restore  the  lost  virulence. 

The  most  important  aspect  of  this  subject  is  the  behavior  of  any 
microbe  used  for  distribution  over  fields  and  pastures  towards  the 
larger  domesticated  animals — fowls,  cattle,  slieep,  and  swine.  This 
phase  was  carefully  taken  into  consideration  by  Loeffler,  who  pronounced 
his  bacillus  innocuous  after  testing  a  variety  of  domesticated  animals. 
During  the  work  in  Thessaly  several  persons  ate  of  the  bread  steeped 
in  culture  media  without  experiencing  any  ill  effects  afterwards.    This 
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circumscribed  pathogenic  power,  Avhicli  is  called  for  in  the  use  of  path- 
ogenic bacteria  for  wide  distribatiou  over  the  soil,  makes  the  problem  a 
very  difficult  one.  A  bacterium  just  virulent  enough  to  kill  mice  may 
soon  lose  that  virulence,  while  one  more  virulent,  more  likely  to  i)rove 
successful  in  exterminating  small  animals  under  most  circumstances, 
will,  in  all  probability,  be  dangerous  to  larger  animals  as  well. 

It  has  already  been  said  that  B.  typhi  murium  belongs  to  the  group 
of  hog-cholera  bacilli,  and  may  be  classified  as  a  weakly  pathogenic 
variety  of  ^.  cholerce  suis.  We  do  not  mean  to  imply  by  this  statement 
that  the  former  is  convertible  into  the  latter,  for  there  is  no  proof  to 
support  such  a  supposition.  Still,  this  close  relationship  should  not  be 
lost  sight  of  wherever  the  culture  is  used,  and  any  increase  in  infectious 
diseases  among  domesticated  animals  should  be  carefully  watched  for. 
Our  knowledge  as  to  the  possible  increase  in  virulence  of  pathogenic 
bacteria  in  nature  is  as  yet  too  limited  to  enable  us  to  predict  that  an 
increase  in  virulence  will  not  take  place. 

In  the  application  of  B,  typhi  murium  to  infested  fields  the  safest 
plan  would  be  to  restrict  its  use  for  the  present  to  regions  to  which 
swine  can  not  have  access.  Investigations  made  thus  far  in  the  study 
of  the  hog-cholera  bacillus  and  its  attenuated  varieties  do  not  warrant 
us  to  state  that  it  is  dangerous  to  animals  other  than  swine,  and  yet 
the  discovery  of  a  variety  of  the  hog-choler^  bacillus  in  the  vagina  of 
a  mare  immediately  after  abortion  •  indicates  that  any  assumption  as 
to  the  exclusive  susceptibility  of  swine  to  this  group  of  bacilli  may 
prove  to  be  only  the  outcome  of  insufficient  investigation.  In  this  con- 
nection it  may  be  of  importance  to  suggest  to  those  interested  in  this 
subject  to  make  observations  concerning  the  relative  distribution  of 
swine  diseases  and  field  pests.  Thus  the  virulent  hog-cholera  bacillus 
is  regularly  fatal  when  fed  to  gray  house  mice  and  rabbits.  It  is  fatal 
to  guinea  pigs  after  subcutaneous  inoculation.  It  is  highly  probable 
that  it  is  fatal  to  many  of  the  field  pests.  Is  there  any  indication  of 
this  probability  in  those  States  where  swine  diseases  are  almost  always 
present  in  mild  or  severe  form?  The  presence  of  swine  diseases  pre- 
supposes the  presence  of  pathogenic  bacteria,  among  them  the  hog- 
cholera  bacillus.  The  absence  of  field  pests  where  their  prevalence 
would  be  predicated  on  general  grounds  might  furnish  some  suggestions 
more  valuable  than  the  results  of  laboratory  experiments. 

The  successful  prosecution  of  this  subject  finally  demands  a  careful 
study  of  all  epizootics  among  the  smaller  wild  animals  which  arise 
spontaneously.  By  such  study  it  may  be  possible  to  obtain  certain 
bacteria  peciiliarly  fitted  for  the  destruction  of  field  pests,  and  to  gain 
at  the  same  time  important  data  for  the  elucidation  of  some  of  the 
many  problems  connected  with  diseases  of  the  larger  domestic  animals. 
Such  outbreaks  are  best  studied  by  specialists  on  the  ground;  but  this 
being  often  out  of  the  question,  the  prompt  shipping  of  sick  or  dead 
animals  to  the  laboratory,  the  latter  kept  as  cold  a^  possible  on  the 
journey,  would  greatly  promote  the  progress  of  this  work. 

*Bulletiu  No.  3  of  the  Bureau  of  Animal  Industry,  p.  53. 
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TT^ORK  CONDUCTED  IN  THB  BIOCHEMIC  LABORATOR7. 

By  E.  A.  DE  ScHWEiNiTz,  Pn.  D. 
TUBERCULIN  TESTS. 

In  accordance  with  the  line  of  work  indicated  in  tbe  report  for  1892, 
large  quantites  of  tnberculin  and  mallein  for  use  in  testing  tubercu- 
lous cattle  and  glaudered  horses  have  been  prepared  in  this  laboratory, 
and  either  used  by  the  Bureau  or  distributed  to  the  different  States. 

Several  tuberculous  herds  have  been  tested  with  the  Bureau  tuber- 
culin in  the  District  of  Columbia,  as  well  as  herds  in  New  York  and 
Few  Jersey,  and  the  results  have  been  satisfactory.  The  injections, 
temperature  records,  and  autopsies  were  made  by  Dr.  Smith  and  his 
assistants,  and  the  records  of  these  will  be  found  in  connection  with  his 
report. 

A  discussion  of  the  value  of  tuberculin  is  not  necessary  here,  as  this 
has  been  too  thoroughly  demonstrated  by  experiments  to  need  defense. 
As  indicated  in  the  report  of  the  Secretary,  with  certain  national  legis- 
lation and  State  cooperation  tuberculosis  in  cattle  can  be  brought 
under  control  and  perhai)S  eventually  exterminated. 

Some  of  tbe  States  have  already  entered  upon  an  active  crusado 
against  tuberculosis,  and  the  Bureau  has  recently  arranged  co  send  to 
the  board  of  health  of  ]S"ew  York  enough  tuberculin  for  injecting  400 
cattle  per  montb.  Considerable  quantities  of  this  have  also  been  sent 
to  the  boards  of  health  of  Minnesota  and  Pennsylvania  and  other 
States. 

The  tuberculin  of  this  Bureau  is  thoroughly  tested  upon  animals 
before  being  sent  out  for  use.  Its  manufacture  is  carefully  conducted, 
a  glycerine  beef  broth  having  been  mainly  used  so  far  for  the  culture 
fluid,  wbich,  however,  will  probably  shortly  be  replaced  by  the  use  of 
a  peptonized  artificial  salt  culture. 

The  careful  use  of  tuberculin  upon  man  has  demonstrated  that  it  has, 
when  administered  by  skillful  hands  and  with  the  due  observance  of 
proper  sanitary  regulations,  decided  curative  properties;  not  so  pro- 
nounced and  rapid  as  indicated  by  the  extravagant  claims  and  expec- 
tations indulged  when  it  was  first  introduced,  but  sufficient  to  make 
it  a  valuable  addition  to  the  i)hysician's  list  of  remedies.  Upon  ani- 
mals, also,  tuberculin  has  some  curative  effects,  the  extent  of  which 
has  not  as  yet  been  fully  determined.  The  use  of  tuberculin  in  repeated 
tests  of  herds  has,  therefore,  a  tendency  to  arrest  the  development  of 
incipient  cases  rather  than  to  assist  the  progress  of  the  disease,  as 
some  writers  have  suggested.  Attempts  to  efl'ect  a  cure  in  this  way 
are  not  recommended,  as  the  expense  would  be  considerable  and  the 
result  doubtful.  It  is  far  better  to  remove  the  source  of  danger  by 
killing  the  animals.  Any  regulations,  however,  which  look  to  an  extinc- 
tion of  the  disease  must  be  coupled  with  rigid  sanitary  regulations  for 
the  destruction  of  the  carcass  and  disinfection  of  the  stalls,  buckets, 
and  the  like  which  could  have  been  contaminated  by  the  diseased 
animals. 

GLANDERS. 

The  best  way  to  determine  the  value  of  a  remedy  or  drug  is  to  place 
it  for  use  in  a  number  of  different  hands  in  widely  distributed  districts, 
and  then  collect  and  collate  the  results  which  have  been  obtained. 
AG  93 11 
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Since  the  publication  in  November,  1892  (American  Yet.  Review),  of 
the  experiments  which  had  been  conducted  by  the  Bureau  of  Animal 
Industey  with  mallein  for  the  diagnosis  of  glanders,  this  product  has 
been  prepared  in  quantity  in  our  laboratory  and  sent  by  request  to 
24  States — south  to  Texas,  west  to  California,  north  to  Maine,  and  east 
to  Virginia — and  by  special  request  to  Manitoba,  Canada,  and  the  West 
Indies.  The  quantity  has  been  sufficient  for  testing  a  large  number  of 
horses.  Directions  for  using  the  mallein  and  blanits  for  recording  the 
results  were  forwarded  with  each  bottle.  The  amount  injected  was  one 
cubic  centimeter. 

Reports  have  been  received  covering  several  hundred  cases.  Of  the 
entire  number  only  one  case  was  considered  doubtful;  that  is,  gave  a 
result  which  did  not  prove  conclusively  whether  the  animal  was  dis- 
eased or  healthy,  and  this  was  due  to  carelessness  in  the  experiment. 
Dr.  Torrance,  of  Manitoba,  Canada,  and  Dr.  Francis,  of  Texas,  have 
reported  the  largest  number  of  tests.  The  tabulated  reports  of  Drs. 
Torrance,  of  Canada,  Ford  and  Wheeler,  of  N"ew  Orleans,  Graham,  of 
Minnesota,  and  Hallett,  of  Pennsylvania,  with  the  accompanying  notes, 
will  serve  as  a  fair  type  of  the  reactions  with  mallein  and  the  condition 
of  the  animal  in  general. 

The  injections  of  the  healthy  animals  caused  a  slight  rise  of  tempera- 
ture, never,  however^  over  2*50  F.,  the  limit  of  possible  rise  in  a 
healthy  horse  5  and  the  want  of  accompanying  reactions  proved  the 
absence  of  disease. 

In  several  instances  the  horses  examined  were  very  valuable  animals 
and  apparently  in  perfect  health.  They  were  injected  with  the  mallein 
simply  because  they  had  been  allowed  to  come  into  contact  with  diseased 
animals.  The  injection  caused  a  marked  rise  of  temperature  and  con- 
siderable oedema  at  the  point  of  inoculation,  indicating  disease.  The 
post-mortem  examinations  confirmed  this  diagnosis  and  revealed  latent 
glanders.  In  the  incipient  stages  of  the  disease,  therefore,  before  it 
could  be  detected  by  the  ordinary  methods  of  diagnosis,  but  while  the 
animal  is  in  a  condition  to  communicate  the  disease  to  other  animals 
as  well  as  man,  the  mallein  is  of  inestimable  value.  In  this  connection 
the  case  reported  by  Dr.  Ward  is  of  particular  interest. 

Last  fall  a  workman  was  brought  to  the  Johns  Hopkins  Hospital,  suf- 
fering and  finally  dying  from  a  malady  which  proved  to  be  glanders. 
At  first  the  way  in  which  he  had  become  infected  could  not  be  deter- 
mined, but  finally  it  was  learned  that  he  had  been  working  with  a  horse 
troubled  with  a  slight  nasal  discharge.  Otherwise  t)ie  animal  appeared 
well.  An  injection  of  the  mallein  indicated  glanders,  and  this  diag- 
nosis was  proven  by  the  autopsy.  Had  the  mallein  test  beeu  made  at 
an  earlier  date  the  horse  could  have  been  condemned  before  any  harm 
was  done.  The  lack  of  knowledge  of  the  danger  to  which  the  workman 
was  exposed  was  fatal.  Cases  of  a  similar  nature  are  by  no  means  of 
an  uncommon  occurrence,  and  as  glanders  is  almost  invariably  incura- 
ble, too  much  stress  can  not  be  laid  upon  the  care  which  should  be 
observed  in  handling  suspicious  animals. 

Some  newspapers  have  erroneously  made  the  statement  that  mallein 
is  exceedingly  dan  gerous.  This  is  a  mistake.  Small  quantities  injected 
produce  no  harmful  results  in  healthy  animals.  The  germs  have  been 
removed  in  the  preparation  of  the  mallein,  and  the  latter  is  no  more 
dangerous  than  many  other  drugs.  The  only  danger  in  connection  with 
mallein  is  that  to  which  those  who  prepare  it  are  exposed,  and  this  is 
reduced  to  a  miniumm  by  care.  Several  deaths  of  scientific  men  in 
handling  the  cultures  of  the  bacillus  mallei  have  been  reported,  due 
to  some  oversight  on  the  part  of  the  operator.    These  fatalities  go  to 
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show  that  the  preparation  of  the  mallein  should  be  eondneted  with  the 
mtiDost  precaiition  and  eare  and  only  where  the  best  faeiiities  for  such 
work  exist. 

It  may  be  of  interest  here  to  refer  to  the  results  obtained  in  the  cul- 
tivation of  the  glanders  baeillns  upon  media  containing  in  solution 
mineral  salts  and  glycerine  only.  The  glanders  bacillus  grows  in  such 
a  liquid*  fairly  well,  and  as  there  are  present  in  solution  no  albuminoid 
substances,  whatever  is  extracted  from  the  culture  after  growth  can  be 
looked  upon  as  a  true  product  of  the  genn*  From  such  cultures  we 
have  prepared  a  mallein.  which,  so  far  as  we  have  been  able  to  test, 
gives  results  as  satisfactory  as  those  secured  with  mallein  prepared 
from  beef  broth.  From  this  artificial  mallein  we  have  obtained  an ' 
albuminoid  substance  and  a  crystalline  substance  which  responds  to 
a  number  of  alkaloid  tests.  A  more  complete  description  of  their  chem- 
ical properties  we  will  give  later.  They,  however,  are  clearly  waste 
products  of  the  germs,  built  up  and  elaborated  by  the  germ  from  the 
elements  in  the  solution.  They  are  not  simply  albuminoid  substances 
which  have  undergone  some  change  under  the  action  of  the  germ,  but 
are  distinct  products  of  the  life  of  the  g^rm,  and  would  be  compared 
more  proi)erly  with  the  albuminoid  matter  built  up  in  l^e  animal  body 
and  its  excretions. 

In  the  Archives  des  Sciences  Biologiques,  L'Institut  Imperial,  St. 
Petersburg  (Tome  i,  No.  5, 1892),  is  given  a  review  of  the  experiments 
upon  the  preparation  and  use  of  mallein  in  different  countries.  The 
results  have  been  uniform,  and  the  mallein  proved  to  be  a  valuable  diag- 
nostic. 

Dr.  Theo.  Kitt  gives  a  review  t  of  the  experiments  conducted  in 
Franco  and  Germany  upon  very  large  numbers  of  horses.  The  test  on 
the  largest  number  of  horses — about  6,000,  the  property  of  one  of  the 
transportation  companies  of  the  city  of  Paris — was  made  by  Dr.  Noeard, 
€>ne  of  the  ablest  veterinary  surgeons  of  France.  Several  hundred  of 
the  horses  that -responded  to  the  test  were  killed,  and  in  all  either 
advanced  lesions  or  tbe  primary  stages  of  the  disease  of  the  lungs  were 
disclosed  by  the  autopsy. 

Some  few  cases  have  been  recorded  in  France  wheret  an  animal  that 
had  not  reacted  exhibited  glanders  lesions  on  post-mortem  examination. 
It  is  a  well-established  fact  that  in  some  instances  glanders  will  cure 
itself  spontaneously  or  is  susceptible  of  treatment.  In  these  cases  the 
(dd,  broken-do^vn  tissues  win  remain,  inactive,  however,  and  harmless, 
as  the  source  of  infection — the  germ — ^is  dead  or  attenuated.  In  the 
animals  above  referred  to  such  was  found  to  be  the  case,  and  guinea 
pigs  were  not  affected  by  an  inoculation  with  the  diseased  tissues,  show- 
ing that  the  source  of  infection  was  dead. 

This  is  a  point  which  has  been  often  overlooked,  espmaUy  in  the 
examination  of  tuberculous  cattle.  The  fact  that  a  tuberculous  lesion 
is  found  in  an  animal  that  has  not  responded  to  the  tuberculin  test 
does  not  necessarily  show  that  the  disease  is  in  an  active  condition.  It 
must  be  proved  by  inoculations  upon  guinea  pigs  that  the  agent  of 
infection  is  still  present  and  active.  On  the  other  hand,  if  an  animal 
has  rcsjKmded  to  the  tuberculin  test  and  does  not  show  lesions  on 
autopsy,  unless  this  examination  has'  been  exceedingly  thorough,  one 
can  not  conclude  the  disease  to  be  absent,  as  it  is  possible  that  the 
infection  may  be  present  without  the  disease  being  sufftciently  advanced 
for  noticeable  lesions  to  be  formed. 

»  New  York  Medical  Journal,  March  11.  1893. 

t  Monatshefte  fdr  praktische  Thierheilkande^  iv  bd.,  u  bit.,  1893. 
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In  the  use  of  malleiii,  also,  care  must  be  observed  in  the  autopsy  of 
doubtful  cases.  Nocard  reports  an  instance  where  the  animal  did  not 
show  the  least  sign  of  disease.  Submitted  to  the  mallein  test  the  reac- 
tion was  marked,  showing  rise  of  temi)erature  of  4*5o  F.  The  autopsy 
revealed  only  small  doubtful  tubercles  in  the  luygsj  otherwise  the  ap- 
pearance was  normal]  but  a  very  careful  examination  of  the  lungs 
showed  deepiseated  ulceration  characteristic  of  glanders. 

In  the  use  of  mallein  cases  that  give  a  decided  reaction  and  are 
suspicious  may  be  safely  destroyed  at  once.  Others  that  are  onl}'  sus- 
picious should  be  isolated  and  submitted  to  the  mallein  test  three  times 
successively,  with  an  intermission  of  a  week  or  ten  days  each.  If,  then, 
they  have  not  shown  the  characteristic  reactions,  they  can  be  safely 
considered  well.  While  mallein  can  not  be  pronounced  an  infallible 
test  to  be  used  alone  without  taking  into  consideration  other  symp- 
toms, it  is  an  invaluable  addition  to  the  list  of  diagnostic  means,  and 
its  great  value  lies  in  the  possibility  of  detecting  incipient  cases  of  dis- 
ease, and  thereby  avoiding  its .  communication  to  other  animals  and 
men  and  consequent  loss  of  life  and  valuable  property.  Coupled  with 
proper  regulations  for  disinfection,  we  may  see  the  time  at  no  distant 
day  when  glanders  will  be  very  rare  or  unknown,  and  will  be  referred 
to  as  a  very  dangerous  disease  that  at  one  time  caused  great  loss. 

The  following  notes  were  attached  to  the  cases  report<3d  by  Drs. 
Torrance,  Ford  and  Wheeler,  Graham,  Hallett,  and  Kurtz : 

EXPEK1ME>'T  I. — By  Dra,  F,  B.  Ford  and  Wlieela',  Xeio  Ch'leans,  La, 


Male,  bcaltby,  Xo.  1. 

G]amlcrc<l,No.2. 

Healthy,  No.  3. 

Glanderod 
No.  4. 

Date. 

TL-no. 

Tem- 
pera- 
ture. 

Date. 

Time. 

Tem- 
pera- 
tnro. 

Date.          TJme. 

Tcm- 
pera- 
ture. 

Tempera- 
ture. 

Bfforc  injection. 


Apr.  19 
.     ilo  .... 

10  a.  m 

Op.  ni 

103         Apr.  23 
100 '-4    

3p.m M                1010 

Apr.  20 

1               t 

■■    ■  T' 

1               1 

After  injection. 


Apr.  20 

9:30  n.m.. 

100 

...do.... 

0:30  a.m.. 

00-6 

.^.S'„-.^. 

10:30  a.m. 

99-4 

102 

bo.... 

11:30  a.m. 

100 

...do.... 

11:30  a.m. 

100 

12:30  p.m. 

100 

102-2 

Uo.... 

1:30  p.m.. 

100 

...do.... 

1:30  p.m.. 

100 

...do.... 

2:30  p.m.. 

100 

102-8 

Do.-... 

3:30p.m.. 

101-2 

...do.... 

3:30  p.m.. 

101-2 

...do.... 

4:30  p.m.. 

10(1 

102-8 

Do.... 

5:30  p.m.. 

102 

...do.... 

5:30  p.m.. 

101-4 

...do.... 

0:30  p.m.. 

103 

103-2 

Do.... 

7:30  p.m.. 

101-4 

...do.... 

7:30  p.m.. 

103-7 

...do.... 

8:30  p.m.. 

100 

103-2 

Do.... 

0:30  p.m.. 

101-4 

...do.... 

9:30  p.m.. 

101 

...do.... 

10:30  p.m. 

100-2 

103-4 

Do.... 

11:30  p.m. 

...do.... 

11:30p.m. 

...do-... 

Slight  awelllnR. 

Largo  Bw 

eliinc. 
101-9 

Swelling. 

Apr.  21 

7:30  a.m.. 

100-8 

Apr.  21 

7:30  a.m.. 

Apr.  30 

8 :  30  a.  m . . 

99 

103 

Do.... 

12m 

100 

...do 

12m 

102  1 

...clo.... 

1:30  p.m.. 

90-6 

103 

Do.... 

7p.m 

100-2 

...do 

7p.m 

100-0 

...do.... 

C  :30  p.m.. 

100 

103-6 

No,  1, — This  was  a  perfectly  healthy  mule,  aud,  while  it  ahowed  a  very  slight  reac- 
tion and  swelling,  it  was  not  diseased.  It  served  as  a  control  test  for  No.  2,  which  had 
been  exposed  to  glanders  and  had  enlarged  submaxillaries,  tubercles  on  the  nasal 
septum,  and  a  slight  nasal  discharge.  The  post-mortem  revealed  marked  pulmonary 
glanders  with  tubercles  in  every  stage.  This  horse  had  been  the  cause  of  the  death 
of  seven  head  of  stock.  No.  3  served  as  control  animal  for  No.  4.  The  mule  No;  4 
was  in  the  8£uno  stable  as  No.  2,  and  showed  discharge  at  the  nose  and  ulcers  in  the 
septum.  Three  days  alter  injection  the  animal  died  and  ulcers  appeared  over  the 
surface  of  the  body. 
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Experiment  II. — By  Christopher  Graham,  St.  Anihonjfs  Park,  Minn. 


Not  glantlere*!,  Ho.  1.     (Before  injection.) 


Date. 


1893, 
Apr.  15 

Do 

Apr.  16 

Do 

Do 

Apr.17 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Apr.18 

Do 


Time. 


Tempera- 
ture. 


Not  glauderctl,  No.  1.    (After  injection.) 


5:30  p.m.. 

9  p.m 

7 :30  a.  m  . . 

12  m 

10:30  p.m. 

G  n.  ra 

8a.m 

10  a.m 

12m 

2  p.m 

4  p.m 

6  p.m 

8  p.  m 

10:30  p.m. 

0  a.m 

8  a.m 


101 

101 

101-5 

101 

101-5 

101 

101-5 

101-5 

101-5 

101-5 

101-5 

101 '5 

101-5 

101-5 

101 

101-4 


Date. 


1893. 
Apr.18 

Do 

Do 

Do 

Do 

Do...... 

Do 

Apr.  19 

Do 

Do 

Do 

Do 

Do 

Do...... 

Do 

Do 


Time. 


10  a.m.... 

12m 

2  p.m 

4  p.m 

G  p.  m 

8  p.  m 

10  p.m 

G  a.  m 

8  n.  m 

10rt.m 

12m 

2  p.m 

4  p.m 

6  p.m 

8  p.m 

10:30  p.m. 


Tempera- 
ture. 


101-2 

101 

101 

101-4 

101  -4.^ 

101  -4 

101 

101-4 

101-2 

101 

101 

101-4 

101-4 

101-4 

101-4 

101 


No.  1. — This  was  an  imported  animal  suffering  with  chronic  grease  and  had  en- 
larged lymphatic  glands. 

Experiment  III.— JF.  R.  Halleiij  Oswego,  Pa. 


Glandcrcd  No.  1. 


Date. 


January  19. 
Do. 
Do. 


1893. 


JnnaaiT  20 . 

Do'.!- 
Do... 
Do... 
Do... 


January'  22. 


Time.        Temperature. 


Glanderod 
No.  2. 


Temperature. 


Hoaltliy 
No.  3. 


Temperature. 


fioaltby 
No.  4. 


Temperature. 


Bf/ore  injection. 

8a.  m 

12m 

5p.m 

98-7 
100 
100 

100-5 

102 

102 

100 

100-5 

100 


100 
100 
100 


A/Ur  injection. 


99-5 
102-5 
102  -5 
105-7 
105-2 


9  a.  ra 

11  a.  m 

1  p.  m 

3  p.m 

8  p.m 

Largo  swell- 
ing. 


9  p.  ra Normal . . 


100-5 
101-1 
102-2 
103 
104  1 
104  1 
swell- 

104 

100 
100 
100-7 
100 

100 
100-7 
100-7 
100 

1 

Large 
ing. 

No  swelling 
Normal 

Swelling  for 
1  week; 
cause  11  u- 
known. 

Normal. 

No.  1. — This  horse  was  in  good  condition,  but  showed  a  glanders  reaction.  No.  2 
had  a  slight  mucous  discharge  from  the  nose  and  was  a  suspected  case.  Nos.  3  and 
4#vere  both  healthy. 

ExPEKiMENT  IV.— J5y  Dr.  Euriz,  Appleion,  Wis. 

No.  1. — This  was  a  bay  stallion,  standard  bred,  6  years  old,  which  had  a  gluey 
discharge  from  both  nostrils,  an  occasional  cough,  with  a  tender  hard  swelling 
between  the  jaws,  and  nlcers  of  the  mucous  membrane  of  the  nose.  Its  appetite  and 
general  life  were  good.  The  injection  of  the  roallein  caused  a  rise  of  temperature  of 
4^^,  a  swelling  on  the  neck  10 in.  wide  and  14  in.  long,  with  a  loss  of  appetite.  The 
swelling  on  the  nock  was  so  hard  and  tender  that  the  animal  was  unable  to  move  its 
head  up  or  down  for  two  days.  The  swelling  persisted  up  to  the  time  that  the 
animal  was  destroyed,  which  was  about  five  days  after  the  injection. 

No  2. — This  was  an  8-year  old  sorrel  gelding,  which  had  a  slight  discharge  at  the 
nose,  and  the  right  hind  leg  slightly  swollen.  Otherwise  it  was  apparently  healtliy. 
The  injection  of  the  mallein  caused  neither  swelling  nor  other  inconvenience.  Dr. 
Kurtz  adds  that  the  tests  with  mallein  were  very  satisfactory  and  that  he  considered 
its  use  important  and  very  reliable. 
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Experiment  V. — By  F,  Terrancfj  Brandon,  Manitohaf  Canada, 


Glondered  No.  1 


Date. 


1893. 
January  21.. »^ 

Do 

Do 

January  25 

Do 

Do 


January  20 
Do... 
Do-. 
Do... 
Do.. 
Do.. 
Do.. 
Do.. 

January  27 

Do!'. 
January  28 


A/ter  injection . 


8:45  a.  m 

10:45  a.m.. 
12:45  p.m.. 
2.45  p.m... 

4:45  p.m 

6:45  p.m 

8:45  p.m 

10:45  p.m... 
Large  swelling. 


10  a.  m 

4  p.m 

8:30  p.m.. 
10:30  a.m. 


100 
101 
101-4 
102-6 

ioa-6 

105 

105-2 

104-6 


101.6 
102-8 
103 

102-2 


101 
100-8 
101 
101-6 
101  -8 
101-2 
101-8 
101-6 
Very  slight 
swolling. 
101-4 
101-4 
101-2 
100-2 


99-4 
99-2 
100 
101 
101-8 
101-8 
101-8 
101-8 
No  swelling. 

101-8 
100-2 
101-2 


Healthy  No.  4. 

Glan- 
dcred, 
No.  6. 

Glan. 
dered, 
No.  6. 

Tem- 
ature. 

Glan- 
dered, 
No.  7. 

Glan- 
dered. 
No.  8. 

Glan- 
dered. 
No.  9. 

Farcy, 
No.  10. 

Glan- 
dered, 
No.  11. 

Not 
glan- 
dored, 
No.  12. 

Date. 

Time. 

Tcm- 

per- 

aturo. 

109-2 
100 

98-8 
99-6 
99-6 
99-4 

100 

100-4 

100-2 
99-8 

Very 
sUgbt 
swell- 

99.4 

100-2 

99-4 

Tem- 
per- 
ature. 

Tem- 
per, 
atnre. 

Tem- 
per- 
ature. 

Tem- 
per- 
ature. 

Tem- 
atnre. 

Tem- 
per- 
ature. 

Tern- 

per- 

ature. 

B^ore  injection. 

1893. 
February  23  . . 
Do 

11  a.  m 

10:30  p.m. 

8  a.  m 

10  a, m.... 

12m 

2  p.m 

iP-m 

6  p.  m 

8  p.m 

10  p.m.... 

10  a.  m. 

4p.m 

8p.m 

12m 

100-6 
100-6 

101  -4       100  -8 
101  -4       100 

1 
100-8  1    101           102-6 
100-8  '    100-4       102-2 

1 

102-8 
101-6 

102 
102 

After  injection. 

February  24 . . 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

February  25  . . 

Do 

Do 

February  26  . . 

100 

101 

101-2 

102-2 

104 

104 

104-4 

103-6 

SweU- 
iug. 

104 

103-4 

103-4 

102-8 

101-4 

100-4 

102 

102-4 

102-4 

103-4 

104 

104 

104 

Large 

swell. 

ing. 

104 
103-8 
103-6 
103-4 

98-8 
101-4 
102-8 
103-6 
104*6 
104-6 
104-4 
104-2 

Swell- 
ing. 

103 
103-4 
101-8 
101-2 

99-8 
100 
100-6 
101-4 
103-4 
103-8 
104-6 
104-8 
Very 
large 
swell- 
ing. 
103-8 
103-4 
102-8 
102  0 

100-4 

101 

101-8 

103 

103-6 

104-2 

104-4 

104 

SweU. 
ing. 

104-8 
104-4 
103-6 
102-2 

101 

102-2 

103 

102-6 

103-6 

103-6 

ioa-2 

102 

s^lK 

ing. 

102 

103 

102-4 

101-8 

101-4 

102-4 

102-8 

103 

103 

102 

102-8 

102-4 

SwoU. 
ing. 

102 
102-6 
102-2 
101-4 

102-2 

102-8 

101-4 

101-6 

101-4 

102 

102*4 

102-4 

swSl- 
ing. 

102 

102-4 

103-6 

102 

102-2 

101 
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Experiment  V. — By  F.  Ton'ance,  Brandon,  Manitoha,  Canada — Continued. 


Not  glanderod,  No.  13. 

Not  glttodercd,  No.  13. 

Date. 

Time.        jTemperatore. 

Date. 

Time.        {Temperature. 

BefQre  injection. 

After  injection. 

1803. 
Fob.  27 

0p.m 

....4o 

103.8 
103.8 
101 

102                  1 

1303. 
MarchS  

12m 

»P» 

4p.m 

Op.m 

8p.m 

10  p.  m 

11:30  p.m... 

10  a.m 

102.2 

Feb.  28. 

Do 

102.2 

March  1 -— 

11  a.m 

•  p.m. 

Do     

102.2 

Do 

Do        

102.4 

Do 

102.2 

Aft^injm^im, 

Do 

101.6 

Do 

101.  No  swell- 

Mvch  4 

log;       had 
stran^es. 
101.4 

March  3 

8  a.m 1  102 

10  a.m.  ..    '  las                 1 

Do 

1 

Xo,  i. — ^This  animal  was  an  aged  stallion  in  fair  condition  that  had  enlarged  sub- 
maxiQary  glands  and  nasal  discharge  for  some  time.  There  was,  howerer;  no  his- 
tory of  coata^gion.    The  i^eotimi  showed  the  animal  to  be  ^landered. 

No.  S. — This  control,  a  working  mare,  was  in  fair  condiuon^  and  did  not  respond 
to  tho  injection. 

No.  S. — ^An  aji^ed  mare  in  poor  condition  had  enlarged,  nodulated  submaxillary 
glands  and  a  stichy  nasal  discharge.  The  result  of  this  injection  was  negative,  but 
there  had  been  no  history  of  contagion. 

No.  4. — This  was  an  aged,  healthy  sorrel  mare. 

No,  5^ — Was  an  aged  mare  which  had  had  enlarged  submaxillary  glands  that  had 
opened  and  discharged^  but  no  nasal  discharge.  Two  hours  after  the  injection  the 
mare  had  cold  and  rigtHrs;  was  dull  and  o£Pfeed  for  two  days. 

No.  &. — ^Was  an  old  sorrel  ^^ding,  apparently  healthy,  which  had  some  time  before 
been  troubled  with  sores  on  its  legs  that  healed.  After  the  injection  the  animal  was 
dull  and  off  its  feed  for  two  days,  giving  also  the  other  characteristic  glaudcrb  reac- 
tions. 

No.  7. — ^This  case  was  No.  1  reinjected. 

No.  8, — This  was  a  bay  colt  whieh  some  time  before  ii^ection  had  enlarged  sub- 
maxillary glands,  but  at  the  time  of  injection  was  apparently  healthy.  The  reac- 
tion would  indicate  that  the  animal  was  still  diseased. 

No.  9. — This  was  a  yearling  filly,  apparently  healthy,  but  gave  a  decided  reaction. 

No.  i(?.— This  was  a  black  colt,  about  9  months  old,  which  had  a  few  farcy  ulcers 
on  leg  and  flank. 

No.  11, — A  sorrel  colt,  1  year  old,  which  was  affected  with  glanders  and  farcy. 
The  post-mortem  revealed  glandered  nodnles  in  tho  lungs,  a  caseous  abscess  in  the 
bronchial  glands,  and  extensive  ulceration  of  the  nasal  septum.  The  temperature 
of  the  animal  was  high  before  the  iivjection. 

No,  12, — This  was  a  bay  mare  affected  with  pneumonia  of  seven  days'  standing. 

No.  IS. — This  was  a  sorrel  filly  affected  with  strangles,  and  had  some  nasal  dis- 
charge and  swelling  of  the  submaxillary  glands.  The  temperature  here  again  was 
too  high  before  the  injection  for  the  latter  to  be  of  use. 

Two  cases  of  mild  farcy  were  taken  to  the  station  of  the  Bureau  about 
a  year  ago  and  treated  by  repeated  injections  of  mallein.  They  both 
atpparenSy  recovered.  The  one  case,  however,  while  outwardly  well, 
still  responded  to  the  mallein  test,  was  killed  and  found  diseased.  The 
other  animal  does  not  give  any  reaction  with  malleio,  and  is  in  use  and 
quite  well.  There  are  also  some  other  cases  on  record  where  the  ani- 
mals appeared  to  have  recovered  after  the  injection  of  the  mallein.  It 
is,  however,  far  better  to  exterminate  the  disease  than  to  wait  for  a  pos- 
sible cure. 

When  we  take  into  consideration  the  fact  that  the  disease  can  readily 
be  contracted  by  man  from  the  horse  and  is  practically  incurable,  and 
that  one  diseased  animal  may  communicate  it  to  a  large  number  of  other 
valuable  ones,  the  importance  of  preventive  legislation  is  at  once  appa- 
rent. The  disease  is  readily  communicated  by  means  of  the  nasal  secre- 
tions, so  that  the  promiscuous  use  of  water  troughs,  stalls,  and  buckets 
is  dangerous,  and  the  coughingof  a  horse  may  serve  to  carry  the  infect- 
ing material  to  man  and  other  horses. 
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MISCELLANEOUS   INVESTIGATIONS. 

In  connection  with  the  investigations  of  the  cornstalk  disease  a 
number  of  examinations  of  cornstalks  have  been  made,  with  the  detec- 
tion, however,  of  no  poisonous  alkaloid. 

At  the  request  of  the  Division  of  Botany,  au  investigation  of  the 
plant  Artemisia  tridentata,  the  sagebrush  of  the  western  plains,  was 
begun.  This,  the  Chief  of  the  Division  of  Botany  informs  us,  is  used  very 
largely  by  the  natives  as  a  febrifuge.  A  preliminary  examinationr  has 
revealed  the  presence  of  an  alkaloid,  a  volatile  and  nonvolatile  oil,  and 
several  gums  in  considerable  quantity,  so  that  a  more  extended  study 
has  been  undertaken  with  the  intention  of  determining  the  physiolog- 
ical effect  of  the  alkaloid  and  other  products  and  their  possible  prac- 
tical use. 

The  subject  of  the  milk  and  butter  ferments,  which  give  to  butter 
their  agreeable  or  bad  flavor,  has  been  pretty  well  studied  in  Denmark, 
and  the  best  brands  of  butter  there  are  made  with  the  use  of  the  fer- 
ments upon  sterilized  milk  only  which  will  produce  the  desired  flavor. 
Ill  this  country  Conn,  of  Connecticut,  has  also  isolated  a  number  of 
different  germs  which  also,  in  their  action  upon  milk,  give  butter  of  a 
desirable  flavor. 

As  the  action  of  these  ferments  is  to  produce,  just  as  in  the  case  of 
pathogenic  bacteria,  chemical  products,  which  products  impart  to  the 
butter  the  peculiar  flavor,  experiments  have  been  begun  to  isolate, 
study,  and,  if  possible,  prepare  synthetically  some  of  these  substances 
with  a  view  to  their  practical  use. 

As  an  easy  way  of  removing  and  destroying  the  ticks  upon  Southern 
cattle  is  exceedingly  important,  as  these  parasites  are  so  intimately 
related  to  Texas  fever,  we  have  had  tested  at  the  station  a  number  of 
different  sheep  dips  and  disinfectants  which  are  so  widely  advertised 
and  recommended.  The  ticks,  were  placed  on  the  cattle  and  then  the 
infected  surfaces  washed  with  the  solution.  None  of  the  materials  used 
were  satisfactory.  The  list  included  thymo-cresol,  creoline.  Quibble's 
sheep  dip,  fernolii^e,  sodium  sulphite,  sulphuretted  hydrogen,  Hay- 
ward's  sheep  dip,  kerosene,  and  gasoline.  Dr.  Francis,  of  Texas, 
reports  the  successful  use  of  kerosene,  but  our  results  were  not  satis- 
factory, and  we  must  search  for  a  more  reliable  substance  for  the 
destruction  of  the  parasites. 

Other  routine  analyses  have  been  made,  and  some  time  was  devoted 
to  the  preparation  of  an  exhibit  for  the  World's  Fair,  indicating  the 
line  of  work  of  this  laboratory  and  its  practical  application,  especially 
to  tuberculosis  and  glanders. 
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Sir:  I  submit  herewith  a  report  of  the  work  done  in  the  Division  of 
Chemistry  during  the  year  ending  December  31,  1893. 
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H.  W.  Wiley, 

Chemist 
Hon.  J.  Sterling  Morton, 

Secretary. 


-WORK  OP  THE  DIVISION  AT  THE  "WORLD'S  PAIR. 

ARRANGEMENT   OF   LABORATORY   APPARATUS   AND   FIXTURES. 

An  attempt  was  made  at  the  Columbian  Exposition  in  Chicago  to 
exhibit  the  work  of  the  Division  of  Chemistry  in  a  practical  way.  There 
is  little  of  interest  in  a  chemical  exhibit  which  shows  simply  apparatus 
and  chemical  appliances  without  in  any  way  portraying  chemical  work. 
It  was  believed  that  the  most  valuable  method  of  showing  to  the  people 
the  utility  of  an  exhibit  of  this  kind  would  be  by  having  chemical  work 
in  progress.  In  the  arranging  of  the  api)aratus,  therefore,  this  end  was 
kept  in  view,  and  some  difficulty  was  experienced  in  so  arranging  the 
fixtures  and  apparatus  as  to  secure  a  pleasing  exhibit  and  at  the  same 
time  not  interfere  with  practical  work.  Nevertheless,  the  idea  of  an 
exhibit  was  not  abandoned  as  such,  and  an  attempt  was  made  to  so  dis- 
pose the  apparatus  that  the  part  of  it  which  was  not  in  use  should  at 
all  times  be  open  to  the  inspection  of  the  public.  These  conditions 
made  the  arrangement  of  the  laboratory  for  the  double  purpose  a  matter 
of  considerable  study. 

The  work  tables  of  all  descriptions  were  arranged  with  a  view  to  the 
provision  of.  a  large  amount  of  storage  room.  They  were  covered  with 
tiling  and  painted  white  and  finished  with  an  enameled  surface.  Each 
of  the  analytical  tables  was  provided  with  a  large  number  of  gas  con- 
nections, water  service,  etc. 

Among  the  special  features  of  the  laboratory  was  a  complete  outfit 
for  use  in  the  analysis  of  sugar  beets  for  purposes  of  seed  selection. 
This  apparatus  consisted  largely  of  special  rasps  for  removing  and 
puH)ing  a  portion  of  the  beet  for  analysis.  Apparatus  for  the  analysis 
of  beets  for  manufacturing  purposes  was  also  exhibited. 

The  apparatus  for  the  examination  of  ordinary  agricultural  products 
was  also  complete,  and  represented  the  most  modern  forms  adopted  for 
this  purpose. 
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PRACTICAL   TESTS  AND   ANALYSES. 

The  practical  work  -which  was  accomplished  during  the  continuation 
of  the  World's  Columbian  Exposition  was  as  follows: 

Sugars. — ^The  number  of  samples  of  sugar  analyzed  for  the  jury  of 
awards  was  454.  The  examination  consisted  solely  of  the  polarization 
of  the  sugar  for  the  purpose  of  determining  its  saccharine  value.  The 
judges  of  awards  based  their  decisions  largely  on  the  results  of  this 
polarization.  The  sugars  examined  consisted  not  only  of  those  of 
domestic  origin,  including  cane,  sorghum,  beet,  and  maple  sugars,  but 
also  foreign  exhibits  from  every  sugar-producing  territory. 

Whiskies^  brandies^  etc. — ^A  large  number  of  samples  of  whiskies, 
brandies,  and  liquors  was  also  analyzed  for  determining  their  jwr- 
centages  of  sugar  and  alcohol. 

Olive  oils. — Olive  oils  of  foreign  and  domestic  origin,  numbering  in 
all  128,  were  examined  to  determine  their  purity. 

Tannin. — For  the  determination  of  the  tanning  value  of  thcvarious 
materials  exhibited  for  that  purpose,  many  samples  were  analyzed  and 
the  percentage  of  tannin  therein  accurately  determined. 

Baking  poicders. — All  the  baking  powders  and  so-called  yeast  pow- 
ders on  exhibition  were  also  analyzed  and  the  percentage  of  leavening 
power  determined,  and  this  analysis  was  used  as  the  basis  of  the 
awards. 

Hops. — All  the  samples  of  domestic  and  foreign  hops  were  also  sub- 
jected to  a  careful  chemical  analysis  to  determine  their  percentage  of 
extract  given  up  to  ether  and  alcohol,  the  percentage  of  moisture 
which  they  contained,  and  their  total  i)ercentage  of  nitrogen.  These 
data  were  also  used  in  making  the  awards  in  this  class  by  the  jury. 

Cereals. — ^The  most  laborious  analyses  made,  however,  were  those  of 
the  cereals.  In  all  532  samples  of  cereals  and  cereal  products  were 
examined.  The  analysis  consisted  in  the  determination  of  the  moist- 
ure, ash,  nitrogen  content,  percentages  of  oil  and  indigestible  iiber;  the 
digestible  carbohydrates  being  determined  by  difference  in  the  usual 
way.  Based  on  the  data  obtained  by  analysis,  the  food  values  or  nutri- 
tive values  of  these  samples  were  calculated.  In  this  calculation  the 
relative  value  of  the  different  nutritive  principles  was  fixed  as  follows: 
The  starch  and  soluble  carbohydrates  were  represented  by  a  nutritive 
value  of  1 ;  the  fats  and  oils  by  a  nutritive  value  of  2.5,  and  the  albu- 
minoids, obtained  by  multiplying  the  percentage  of  nitrogen  by  6.25, 
by  2.5.  The  total  nutritive  value  of  the  cereal  was  calculated  on  the 
above  basis.    The  following  may  serve  as  an  example: 

Let  a  sample  of  wheat  have  the  following  composition : 

Per  ecu  tv 

Water 7*54 

Aeh 1-81 

Oil 2-29 

Fiber 1-64 

Albuminoids 12 '53 

Starch  and  soluble  carbohydrates 74 '19 

The  relative  nutritive  value  of  this  wheat  would  then  be — 

74-19  X  1-0  =  74  19 

2-29  X  2-5=   6-73 

12-53  X  25=  31-33 

Sum....  111-25 

The  data  obtained  in  the  analyses  of  the  cereals  on  exhibition  will 
prove  of  great  value  in  fixing  a  standard  of  excellence  for  the  cereal 
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products  of  all  quarters  of  the  world.  It  is  to  be  presumed  that  the 
cereals  on  exhibition  represented  the  best  products  of  all  countries. 
Of  the  samples  on  exhibition  only  the  very  best  were  selected  by  the 
judges  for  chemical  analysis.  It  is  therefore  but  just  to  assume  that 
the  data  obtained  in  these  analyses  represent  the  very  best  that  can 
be  famished  by  each  particular  country.  It  is  believed,  therefore, 
that  a  detailed  report  of  these  analyses  will  prove  of  the  greatest 
interest  to  agricultural  chemists  throughout  the  world,  and  it  is  the 
intention  to  make  such  a  report  as  soon  as  possible. 

Artifieiai  colors. — ^Examination  was  also  made  for  the  jury  of  awards 
of  the  artificial  colors  used  in  butter  and  cheese.  Most  of  these,  as 
would  be  expected,  were  annatto  ground  in  oil.  Some  of  them,  bow- 
ever,  were  found  to  be  colors  of  aniline  origin,  probably  tropaeolin. 
The  use  of  annatto  in  coloring  butter  and  cheese  is  in  most  countries 
permitted  by  law,  but  the  use  of  other  coloring  matter  of  doubtful 
hygienic  effect  is  something  to  be  discouraged.  &  all  cases  it  was  rec- 
ommended that  no  award  be  given  to  butter  colors  other  than  those 
composed  of  annatto. 

'  BeerSf  ales,  porterSy  stouts. — ^The  analyses  of  the  beers,  ale8,i)orter8,  and 
stouts  which  were  on  exhibition  excited  perhaps  more  interest  than 
any  other  series  of  analyses  undertaken  at  the  World^s  Exposition. 
The  great  rivalry  between  leading  brewing  firms  created  a  widespread 
interest  in  the  results  of  the  work.  The  awards  which  were  made  on 
the  exhibits  of  malt  liquors  were  based  partly  on  the  judgment  of  the 
jury  of  experts  and  jmrtly  on  the  results  of  the  chemical  analyses. 
Inasmuch  as  there  has  been  widespread  comment  made  upon  the 
metliods  of  analysis  employed,  it  has  been  thought  wise  to  give  in 
brief  a  resum6  of  them.  In  doing  this  it  has  been  found  desirable  to 
add  the  results  c^  some  special  experiments^  made  since  the  closing  of 
the  Fair,  to  determine  the  chemical  composition  of  beers  of  known  origin. 
These  beers  were  brewed  on  a  small  scale  in  the  laboratory,  so  that  we 
were  absolutely  c^tain  of  the  materials  of  which  they  were  composed. 
As  will  be  seen,  the  general  result  of  this  examination  shows,  with  one 
or  two  exceptions,  the  entire  validity  of  the  basis  of  judgment  employed. 

In  the  preparation  of  the  sampler  of  beers  of  known  components  no 
attempt  was  mad«  to  produce  an  article  which  would  be  equal  as  a 
beverage  to  the  beers  of  commerce.  Indeed,  it  was  well  understood 
that  such  an  attempt  would  be  in  vain. 

The  expert  treatment  of  malt  and  its  substitutes  necessary  to  produce 
a  sparkling  and  attractive  bev^age  can  be  secured  only  in  commer- 
cial or  model  breweries.  The  object  we  bad  in  view,  however,  was 
fully  accomplished  by  the  experiments,  as  it  was  the  chemical  and  not 
the  commercial  character  of  the  beers  which  was  to  be  investigated. 

BBEB  AN ALTSES  FOB  JITBY  OP  AWARDS, 

The  analyses  of  domestic  and  foreign  beers  made  by  the  Division  of 
Chemistry  for  the  jury  of  awards  at  the  Columbian  Exposition  are  val- 
uable in  helping  to  fix  a  standard  for  the  judgment  of  fermented 
liquors.  The  foUowing  standards  were  fixed  in  advance  for  the  chem- 
ical tests: 

Alcohol — 

For  beers 3  to  6  per  cent. 

For  ales,  porters^  etc - 5  to  9  per  cent. 

Albnramoids — 

Mraimnm  percentage  for  malt  products 0.5  per  cent. 
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No  limits  wore  fixed  for  ash  extract  and  i>olariziDg  bodies.  Wliere 
the  alcohol  fell  without  the  limits  fixed,  2  points  weve  deducted  from 
the  total  allowed  in  the  chemical  judgment,  viz,  45  points.  The  same 
deduction  was  made  for  a  deficiency  of  albuminoids. 

The  presence  of  salicylic  acid  in  moderate  quantities  in  the  beer,  as 
determined  by  the  qualitative  test,  indicated  the  deduction  of  2.5 
IK)int8  from  the  total,  and  its  presence  in  large  quantities  the  deduction 
of  5  points. 

In  the  qualitative  examination  of  the  ash  the  presence  of  a  consider- 
able quantity  of  hydrochloric  acid  indicated  a  subtraction  of  2  points 
and  of  a  large  quantity  of  3  points  from  the  total. 

The  same  rule  was  made  in  regard  to  the  presence  of  considerable 
and  large  quantities  of  sulphuric  acid.  These  tests  were,  however, 
qualitative  only. 

In  testing  for  hydrochloric  acid  a  mere  opalescence  or  pronounced 
opalescence  was  neglected,  as  it  could  have  come  from  the  water  used 
in  brewing,  and  the  same  rule  was  made  in  regard  to  sulphuric  acid. 
A  moderate  precipitation  in  each  case  was  taken  as  an  indication  of  the 
presence  of  a  considerable  quantity  and  2  points  deducted  accordingly. 
A  heavy  precipitation  in  each  case  indicated  the  presence  of  a  large 
quantity  and  3  points  were  deducted.  These  recommendations  were 
made  in  such  a  way,  if  possible,  as  to  cover  the  fact  that  in  many  waters 
used  in  brewing  considerable  traces  of  both  hydrochloric  and  sulphuric 
acids  are  found.  This  is  notably  true  of  the  water  used  by  the  brewers 
in  Burton  on  the  Trent,  where  as  much  as  25  grains  per  gallon  of  sul- 
phate of  calcium  are  found  in  some  of  the  waters  used,  and  as  much  as 
10  grains  per  gallon  of  chloride  of  sodium. 

It  is  not  the  purpose  here  to  enter  into  >a  discussion  of  the  merits  of 
saline  waters  in  brewing  as  compared  with  those  of  pure  waters.  It  is, 
however,  believed  that  beers  containing  large  quantities  of  sulphates 
and  chlorides  can  not  be  regarded  in  the  same  light  in  relation  to 
health  as  those  which  contain  only  moderate  quantities  or  traces  of 
these  bodies.  This  remark  is  especially  applicable  to  the  presence  of 
sulphates.    * 

In  regard  to  the  albuminoid  percentages,  the  standard  was  fixed  because 
it  was  believed  that  when  a  pure  malt  had  been  used  in  brewing  the 
percentage  of  albuminoids  would  be  constantly,  or  almost  always,  above 
one-half  of  1  per  cent.  The  use  of  rice  or  glucose  as  a  partial  substi- 
tute for  malt  would  therefore  tend  to  diminish  the  percentage  of  albu- 
minoids in  the  beer.  As  is  well  known,  the  presence  of  an  excess  of 
albuminous  matter  in  beer  tends  to  produce  cloudiness,  and  it  is  also 
the  nidus  for  subsequent  and  injurious  fermentation.  It  is  not,  there- 
fore, implied  by  fixing  a  standard  in  this  way  that  a  high  percentage 
of  albuminoids  is  desirable  in  beer,  but  the  object  of  the  standard  is  to 
determine  whether  or  not  pure  malts  have  been  used  in  brewing. 

Thequantity  of  solid  matter  contained  in  the  beer  and  its  polariza- 
tion were  not  considered  in  determining  its  grade  number,  but  these 
determinations  were  made  in  order  to  complete  so  far  as  possible  the 
.  analysis  in  the  short  time  allowed  for  the  work.  No  attempt  was  made 
to  determine  whether  any  bitter  principles  other  than  those  present  in 
hops  had  been  used  in  the  brewing. 

BEERS  BREWED  IN  THE  DEPARTMENT  LABORATORY. 

Before  giving  the  data  representing  the  composition  of  the  beers 
exhibited^  it  is  desitable  to  call  attention  to  the  numbers  obtained  in 
the  examination  of  some  beers  brewed  in  the  laboratory  of  the  Depart- 
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ment  of  Agriculture.  These  beers  consist  of  pure  malt  beeis  aud  beers 
made  by  mixtures  of  malt  and  barley,  glucose,  rice,  and  bomiuy  grits  in 
varying  proportions.  The  beers  Avere  all  brewed  in  the  same  way  and 
under  the  same  conditions.  They  therefore  give  an  excellent  basis  for 
comparison  with  beers  brewed  from  unknown  materials.  It  is  not 
unusual  for  brewers  to  maintain  that  they  use  nothing  but  pure  malt 
and  possibly  barley  in  making  their  beers,  but  it  is  not  always  safe  to 
accept  assurance  of  this  kind  as  a  basis  of  scientific  investigation.  The 
water  employed  in  our  home  brewing  was  Potomac  water,  which,  as  is 
well  known,  contains  only  a  small  quantity  of  saline  matter,  not  to 
exceed  C  grains  per  gallon.  In  one  instance,  additions  of  saline  matter, 
notably  gypsum,  were  made  to  the  water  for  the  purpose  of  making  it 
resemble  in  some  respects  the  waters  used  in  the  breweries  at  Burton 
on  the  Trent. 
Following  are  the  results  of  the  analyses  of  these  homebrewed  beers: 

Jnalifses  of  the  home-hrewed  beers. 


SorJal  number. 


12,865 A... 

1^,8G0 B... 

12,867 C... 

12,8G8 D... 

12.860 E... 

12,810 1  V... 

12,871 H... 

Malt* I 

Glucose* 


Letter. 


t 


Specific 
>:ravitv 
15.5^  0. 


10237 
10104 
1  0163 
1-0123 
10240 
10188 
1  0212 
1-0090 
l-OUG 


Alcohol 
volume. 


Alcobol 
weight 


Per  cent. 
3-88 
4-72 
4-75 
0-58 
4-05 
4-91 
4-50 
3-66 
5-80 


r«r  cent. 
2-97 
3-70 
3-73 
4-30 
3  10 
3-86 
3-51 
2-85 
4-41 


Albu- 
luon. 


■  Polari7.a- 
tion. 


I 


Per  cent. 
•1282 
•5657 
•1188 
•2563 
•1375 
•2938 
•2667 
•5623 
•1250 


Degree*. 

17  3 
8-4 
7-9 
7  1 

17-9 

13  9 

14  5 
5  2 
7-2 


Extract. 


Percent. 
7  51 
5-35 
5-83 
5-OD 
7  62 
G-35 
0-84 
4  00 
5-20 


Ash. 


PercL 
•102 
•252 
•184 
•212 
•139 
•155 
■337 
•294 
•196 


•  To  which  gypsum  was  acltled. 

The  qnantitics  of  graiu,  etc.,  used  in  tlio  preparation  of  these  beer  samples  were 
as  foUows: 

A. — 200  granis  malt 800  grams  rice. 

B.— 1  kilo  malt. 

C. — 200  grams  malt 800  grams  glucose. 

U. — 500  grams  malt 500  grams  glucose. 

E. — 200  grams  malt 800  grams  corn  grits. 

F.  — 500  grams  malt 500  grams  corn  grits. 

H.— 500  grams  malt 500  grams  rice. 

Sample  J. 

The  rice  in  the  case  of  Bamplo  A  was  stirred  into  3  liters  of  boiling  water  and  the 
mixture  placed  on  the  steam  bath.  When  the  rice  became  a  paste,  it  was  removed 
and  allowed  to  cool  to  C5*^  C.  The  malt  was  then  added  and  the  temperature  kept 
at  that  point  for  two  hours.  The  wort  was  then  strained  oft'  through  a  sieve,  2  liters 
more  water  added  to  the  grains,  and  mashing  resumed  at  65^^  C.  lor  another  hour. 
The  wort  was  then  strained  off  through  a  sieve  and  the  grains  pressed  in  a  cotton 
bag.     The  united  worts  were  treated  as  given  below. 

Sample  B. 

The  malt  in  sample  B  was  placed  in  3  liters  of  cold  water  and  the  temperature 
gradually  raised  to  65^  C.      The  rest  of  the  operation  was  as  just  described. 

Sample  C, 
In  sample  C  the  glucose  was  dissolved  in  3  liters  of  boiling  water,  the  temperature 
allowed  to  fall  to  65^  C.  and  the  malt  added.    The  rest  was  as  above. 

Sample  />. 
Sample  D  was  treated  exactly  as  was  sample  C. 

Samples  E^  F,  and  H, 
Samples  E,  F,  and  H  were  treated  in  exactly  the  same  way  as  sample  A. 
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TREATMENT  OF  Tm5  WORTTa 

The  united  worts  in  each  case  -were  bronght  to  a  boil,  15  grams  of  hops  added,  and 
the  boiling  continued  fifteen  minutes.  The  liquid  was  then  placed  in  a  flask  nnder 
the  tap  until  the  temperature  was  12  to  15*^  C .,  and  then  filtered.  The  mixture  of  coagu- 
lated albumiuoids  sokd  exhausted  hops  remaining  on  the  filter  was  mixed  with  the 
grains  resulting  from  the  mashing.  The  density  of  the  wort  was  taken  and  when 
necessary  cold  water  (previously  boiled)  was  added  till  the  density  reached  about  li^ 
Brix.  The  yolumos,  densities,  and  polarizatioos  ef  the  resulting  liquids  were  as  fol- 
lows: 


Sample. 

Cubic  cen- 
timeters. 

Total 
ftotids. 

Potarizaticm. 

Total 

solid  mat- 

t«r. 

A 

3.680 
4.000 
5,200 
4,700 
3.200 
3,300 
4,100 

0°  Brw. 
12-8 
13  0 
13-5 
14-5 
14-5 
U-5 
14-5 

Degr»€$, 

20-4 
16-1 
18-2 
29-5 
26-9 
26-8 

QraiM. 
521-8 

B 

547 -S 

G         , 

740*6 

d;::::::::::::::::::::::::::::::::::::::::::::::::: 

721  "7 

E 

491-4 

F ^ 

H 

606-7 
629-8 

To  each  portion  of  wort  were  added  5  grams  of  hops  and  200  cubic  centimeters  of 
Hourich's  yeast.  Portions  for  the  polarization  were  measured  out  before  the  addi- 
tion of  the  yeast.  The  addition  of  yeast  look  place  at  10  p.  m.,  December  9.  On 
December  13  at  noon  the-  beers  were  filtered  and  bottled. 

REMAKKS  02?  RESULTS  OF  BEER  ANALYSES* 

Tho  anal^'^ts  of  the  samples  of  home-brewed  beers  fiilly  bears  out  the 
wisdom  of  the  selection  of  0,5  per  cent  as  the  limit  for  albuminoids  for 
pure  malt  beers.  The  other  analyses  show  also,  without  the  least  par- 
ticle of  doubt,  the  admixture  of  other  bodies  with  the  malt.  Before 
knowing  the  origin  of  the  beers  we  took  the  table  of  analyses  and  were 
able  to  correctly  indicate  the  proportion  of  malt  in  each  sample  by  the 
percentage  of  albuminoids  alone.  Even  in  the  case  of  the  grits,  which 
contained  a  considerable  quantity  of  albuminous  material,  it  is  seen 
that  the  percentage  of  albumiuoids  is  very  slightly  increased  over  that 
for  the  rice  or  glucose,  showing  conclusively  that  the  malt  is  practi- 
cally the  sole  source  of  the  albuminoid  matter  in  the  beer.  It  thus 
appears  to  be  demonstrated  that  the  percentage  of  albuminoid  in  a  beer 
is  a  direct  criterion  of  the  percentage  of  malt  employed  in  the  brewing. 

The  analyses  of  the  home-made  beers  also  show  that  the  standard  for 
alcohol  adopted  is  a  proper  one.  Only  oneof  the  nine  samples  examined 
fell  below  the  standard,  and  this  was  doubtless  due  to  the  shortness  of 
time  allowed  for  fermentation. 

On  the  other  hand,  in  regard  to  the  qualitative  test  for  sulphates,  the 
matter  is  not  so  clear.  Inasmuch  as  in  European  countries  highly  sul- 
phated  waters  are  employed,  it  is  not  strange  to  have  always  found  in 
these  European  beers  a  very  large  amount  of  sulphuric  acid.  In  the 
American  beers,  however,  tho  amount  of  sulphuric  acid  present  in  most 
eases  is  neglectable  and  only  in  a  few  cases  did  the  grading  of  the  beer 
suffer  from  the  amount  of  sulphuric  acid  it  contained.  It  seems,  thei*e- 
fore,  that  the  reaction  for  sulphuric  acid  is  in  no  just  sense  a  criterion 
for  the  addition  of  glucose  or  even  of  sulphites,  and  in  fixing  a  scale  of 
points,  deducting  a  certain  percentage  from  the  grade  of  the  beer  for 
heavy  reactions  for  sulphates  should  be  practiced,  not  because  it  would 
indicate  the  presence  of  glucose  in  the  brewing  or  even  of  sulphurous 
acid  as  a  preservative,  but  simply  because  the  presence  of  a  large 
amount  of  sulphuric  acid  in  a  beverage  is  or  may  prove  harmful. 

In  regard  to  the  reaction  for  common  salt,  the  matter  appears  some- 
what plainer.  Although  common  salt  occurs  constantly  in  waters  used 
for  brewing,  yet  it  is  not  present  in  such  quantities  as  to  produce  a 
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heary,  cnrdy  precipitate  in  a  solntion  of  tbe  asli.  Unless  attributed  to 
minenil  or  other  extraordinarj  qualities  in  tbe  water,  the  occurrence  of 
a  moderately  curdy  precipitate  or  a  heavy  curdy  precipitate  on  the 
addition  of  a  solution  of  nitrate  of  silver  to  a  nitric-aeid  solution  of  the 
ash  would  indicate  the  addition  of  eonmion  salt  in  the  brewing.  The 
addition  of  common  salt  in  moderate  quantities  is  not  in  any  way 
prejudicial  to  liealth,  but  when  the  question  which  was  to  be  decided 
in  these  cases  is  this,  viz,  Has  anything  been  added  beside  the  malt, 
hops,  yeast,  and  water?  then  the  presence  of  hydrochloric  acid  must  be 
noticed.  If,  therefore,  the  analysis  indicate  the  addition  of  common 
salt,  on  this  hypothesis  it  will  be  proper  to  correspondingly  diminish 
the  number  showing  the  grade. 

The  total  number  of  beers,  etc.,  examined  is  as  follows:  Wood  beers, 
102  samples  J  bottled  beers,  130  samples.  Jn  the  above  term  '^beer''  is 
included,  of  course,  all  the  various  forms  of  malt  liquors,  such  as  beers, 
ales,  porters,  stouts,  etc.  In  addition  to  these  quite  a  number  of  malt 
extracts  was  also  examined  for  the  jury  of  awards. 

The  total  number  of  analyses  made  for  the  bureau  of  awards  was 
1,687. 

BZPERIMBNTS  -WITH  SUGAR  BEETS. 

In  harmony  with  the  provisions  of  the  act  of  Congress  providing  for 
experiments  in  the  improvement  of  sugar-producing  plants  and  the 
manufacture  of  sugar  therefrom,  the  work  of  the  Department  in  this 
direction  was  continued  in  two  distinct  lines. 

The  first  of  these  consisted  in  the  distribution  of  beet  seed  to  those 
interested  in  the  culture  of  the  beet,  as  indicated  in  tbe  report  of  last 
year.  The  Department  having  made  no  purchase  of  beet  seed  for  dis- 
tribution, Mr.  H.  T.  Oxnard  kindly  donated  for  its  use  a  sufficient  quan- 
tity of  the  best  imported  seed. 

SUaAB-BEET   SEED  DISTEIBUTED. 

The  number  of  packages  of  seed  sent  out  was  2,428,  and  the  number 
of  persons  to  whom  sent  348.  The  number  of  packages  sent  to  each  of 
the  different  States  and  Territories  receiving  seed  was  as  follows: 


Packages. 

Alabama 12 

Arizona 1 

Arkftnaas 32 

CaliforHia 347 

Colorado 202 

Conneo^ticnt 1 

Delaware 10 

Tlorida a 

Georgia 200 

Idaho 4 

Illinois  .  ^ '- 17 

Indiana 83 

Iowa 62 

Kansas 12 

Kentucky •. 3 

Loniaiana Ill 

Maine 1 

Marj'land 13 

Miehigan 43 

Minnesota 69 

Mississippi 14 

MiBSonrx 27 


Packages. 

Montana 2 

Nebraska 120 

Nevada 50 

New  Jersey 10 

New  Mexico 52 

New  York 90 

North  Carolina 5 

North  Dakota 34 

Ohio 68 

Oklahoma 8 

Oregon 6 

PennsylTania 3 

Rhodelsland 3 

South  Dakota 176 

Tennessee 15 

Texas .• 4 

Virginia 33 

Washington 250 

West  Virginia 1 

Wisconsin 219 

Wyoming 12 
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The  number  of  packages  of  seed  distributed  Avas  far  less  than  in 
previous  years,  and  the  number  of  samples  received  for  analysis  was 
correspondingly  diminished.  The  total  number  of  samples  received 
at  the  Chicago  laboratory  was  199,  and  the  total  number  of  samples 
received  at  the  Washington  laboratory  was  84. 

Accompanying  each  package  of  seed  there  was  sent  a  copy  of 
Farmers'  Bulletin  No.  3,  which  contains  detailed  instructions  for4)re- 
paring  the  land,  planting  the  seed,  and  cultivating  tlie  beets. 

SUGAR-BEET   ANALYSES  AT   THE  WORLD'S  FAIR. 

Arrangements  were  made  for  taking  samples  for  analysis  and  these 
samples  were  sent  chiefly  to  the  chemical  laboratory  of  the  Depart- 
ment at  the  World's  Columbian  Exposition.  As  has  already  been  indi- 
cated, one  of  the  chief  features  of  the  chemical  laboratory  at  the 
Exposition  was  the  arrangement  for  the  analyses  of  beets.  In  addition 
to  this  the  Chicago  laboratory  was  nearer  to  the  localities  in  which  the 
beets  were  chiefly  grown,  so  that  they  could  be  sent  for  analysis  in  a 
shorter  time  than  if  forwarded  to  Washington.  It  was  thought  also 
that  it  would  be  an  excellent  illustration  of  the  practical  work  of  the 
laboratory  to  have  the  analyses  made  where  they  could  be  viewed  by 
those  interested.  The  wisdom  of  this  course  was  apparent  from  the  fact 
that  at  all  times  when  analyses  of  beets  were  in  progress  large  num- 
bers of  intelligent  observers  were  watching  the  work.  The  questions 
which  they  asked  showed  that  they  were  interested  in  the  process  and 
were  receiving  valuable  instruction  from  observing  it.  Some  of  the 
samples  of  beet«,  however,  were  sent  to  the  laboratory  at  Washington 
for  examination. 

VNS ATISF ACTOR V   RESULTS   OF   EXPERIMENTS. 

The  general  results  of  the  work  this  year  were  somewhat  discouraging 
as  compared  with  those  of  previous  years.  Throughout  a  great  part  of 
the  beet-growing  region  the  summer  was  excessively  dry  and  large 
numbers  of  total  failures  were  reported. 

In  former  reports  attention  has  been  called  to  the  fact  that  the  pres- 
ent method  of  experiment  is  unsatisfactory,  and  the  reasons  therefor 
have  been  fully  set  forth.  The  farmers  are  so  busy  with  other  work 
that  as  a  rule  they  are  not  able  to  give  the  proper  attention  to  the 
experimental  details.  They  do  not  have  time  to  properly  prepare  the  soil 
for  beet  culture,  nor  do  they  give  to  the  growing  beet  proper  attention. 
When  the  time  for  harvesting  comes  they  are  ustially  engaged  in  other 
farm  work,  so  that  the  beets  are  not  harvested  at  the  proper  time,  nor 
are  proper  data  obtained  by  means  of  which  any  accurate  estimate  of 
the  yield  per  acre  can  be  determined.  The  analytical  data,  therefore, 
of  such  work  are  usually  fragmentary  and  far  from  teaching  any  valua- 
ble lesson  in  regard  to  the  industry  itself.  In  general,  however,  the 
data  bear  out  those  of  previous  years  in  showing  the  areas  in  this  coun- 
try where  the  best  beets  can  be  grown.  It  is  in  these  regions  that  the 
development  of  the  industry  must  be  expected. 

There  is  probably  not  a  State  or  Territory  in  the  Union  which  is  not 
capable  of  growing  sugar  beets  of  fair  quality.  Even  in  the  far  South 
beets  of  fair  sugar  content  have  been  produced,  and  with  good  ton- 
nage, but  when  the  competition  of  the  world  is  to  be  met*,  with  the 
price  of  sugar  as  low  as  it  is  now,  only  those  parts  of  the  country 
where  the  soil  and  climate  are  especially  favorable  can  be  expected  to 
compete  successfully  with  the   beet-sugar   industry  already  firmly 
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established  iu  older  countries.  The  sole  valuable  lesson,  therefore,  of 
this  promiscuous  distribution  of  beet  seed  is  in  the  fact  that  as  a  rule 
those  regions  best  suited  to  the  growth  of  the  sugar  beet  will  gradu- 
ally be  outlined,  and  intending  investors  led  to  the  proper  localities 
for  the  establishment  of  factories. 

The  great  success  of  the  beet-sugar  industry  on  the  Pacific  coast 
leads  to  the  conclusion  that  if  the  northern  part  of  the  eastern  and 
central  portions  of  our  country  is  to  become  the  seat  of  a  great  sugar 
industry,  every  possible  advantage  must  be  taken  of  soil  and  location 
in  order  to  compete  successfully  with  the  beet  fields  of  California^ 
Washington,  and  Oregon. 

A  LIMITED  DISTRIBUTION   OF   HIGH-GRADE   SEEDS. 

It  is  not  believed  that  further  experiment  with  the  promiscuous  distrir 
bution  of  seed  will  be  of  any  practical  benefit.  Nevertheless,  many 
farmers  apply  each  year  for  samples  of  seed,  and  incidentally  some 
good  can  be  done  by  supplying  them  with  what  they  need.  It  is  not 
necessary  to  enter  into  an  argument  here  to  show  that  the  farmer  will 
not  be  able  on  his  o>vn  motion  to  secure  beet  seed  of  high  grade.  He 
C{\n  not  even  be  sure  that  the  sugar-beet  seed  offered  by  dealers  is  any- 
thing more  than  the  seed  of  the  common  beet.  He  does  not  know  the 
addresses  of  the  growers  of  beet  seed  of  established  reputation.  Even 
if  he  did,  the  cost  and  trouble  of  securing  2  or  3  pounds  from  abroad 
would  be  so  great  as  to  deter  him  from  making  the  attempt.  It  seems 
proper  to  the  writer,  therefore,  that  as  long  as  the  Department  is  en- 
gaged in  the  distribution  of  seeds  it  should  send  to  those  who  inquire 
for  them  small  samples  of  the  highest-grade  beet  seed  which  can  bo 
produced.  While  most  of  the  samples  will  be  productive  of  no  great 
good,  yet  now  and  then  one  may  reach  a  locality  where  it  will  excite 
interest,  and  possibly  do  much  toward  the  future  development  of  the 
industry.  In  addition  to  this  it  is  not  to  be  forgotten  that  the  cost  of 
sending  out  a  few  thousand  packages  of  beet  seed  is  very  small,  and 
the  chemical  analyses  are  secured  without  expending  a  single  dollar 
over  the  usual  cost  of  conducting  the  laboratory.  If  the  farmers 
receiving  these  gifts  of  the  Department  would  learn  the  single  lesson 
of  appreciating  the  scientific  agriculture  which  has  made  the  sugar 
beet  possible,  it  would  be  an  ample  repayment  of  the  whole  cost  of 
distribution. 

EXPERIMENTS  AT  SCHUYLER,  NEBR. 

The  experimental  station  at  Schuyler,  Nebr.,  established  for  the 
purpose  of  improving  the  sugar  beet  and  demonstrating  the  most 
approved  methods  of  its  cultivation,  was  continuedduring  the  growing 
season  of  1893. 

THE  SELECTION  OF  MOTHER  BEETS. 

During  the  previous  autumn  the  diffferent  standard  varieties  of  beets, 
as  harvested  ftora  the  experimental  plats,  were  carefully  culled  for  the 
selection  of  mothers.  In  the  first  selection  of  moth<»T  beets,  as  has 
been  stated  in  previous  reports,  the  general  appearance  of  the  beet 
only  is  considered.  A  plat  of  beets  having  been  harvested,  a  skilled 
workman  is  assigned  to  the  task  of  collecting  those  which  Beem  to  be 
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espeeMily  ftttcd  fer  the  pnrpoee  of  prodncpg  seed  dioring  tlte  eomiAg 
jevr.  Beets  lure  seket^  that  are  perfect  in  fem,  with  km^  aaid  taper- 
ing tsip  rootft^  sBHieih  exterier,  a»d  abcHit  one  pofiiid  m  vreigkL  These 
bc^ts  are  cotleeM^  care  being  takeii  iiboi  to  Imise  them,  and  th^  »r^ 
at  ouce  placed  in  moist  earth  until  the  tiske  cooies  fer  s^ov&g  fbr  the 
wister.  The  tops  of  theae  beets  which  are.  to  be  preseryed  :fer  growing 
aore  c«t  in  sueh  a  way  aa  net  to  interfere  with  the  bods  at  the  neek,  a 
part  of  the  stem  of  the  leaf  being  1^  on  the  beet. 

SILOING  sfuaxn  beets — ^eesults. 

The  siloing  of  the  beets  should  not  be  undertaken  until  late  in  the 
fall,  when  it  becoaaes  aeoessary  to  protect  them  from  injury  by  frost. 
It  is  highly  important  that  the  temperature  of  the  silo  do  not  rise  at 
any  time  above  45^  E.  A  higher  temp^atare  tluui  this  iiiduees  growth 
aad  a  eonsequent  loss  of  saechanBe  eonteat. 

ARSAJf^BMBNT   OF   TJUC   SILO. 

The  beets  prea^^ed  over  the  winter  at  the  station  were  siloed  in  the 
following  way:  They  were  placed  in  the  silos  in  a  diagonal  jwsition, 
with  the  tops  upward  and  carefully  packed  with  moist  sand.  The  silos 
were  so  arranged  as  to  be  easily  ventilated.  In  the  bottom  of  each  silo, 
at  the  time  the  beets  were  placed  therein,  was  placed  a  half  ton  of  ice, 
in  large  pieces,  for  the  purpose  of  rapidly  cooling  the  temperature  of 
the  ^o  below  the  growth  point.  The  drainage  oi  the  silo  was  so 
arranged  that  the  water  from  the  melting  ice  woiSd  aot  touch  the  beets. 
At  the  closing  of  the  silos  on  the  5th  of  November  the  temperature,,  as 
indicated  by  tharmometrical  observations,  was  43^  F.;  on  the  20th 
of  December  the  temperature  was  42^  F.,  and  on  the  21st  of  JMarch,  the 
date  at  which  the  silos  were  opened,  the  temperature  was  30-2o  F. 
These  observations  show  how  uniform  the  temperature  of  the  silos  was 
kept,  and  at  such  a  point  as  to  prevent  to  the  largest  extent  any  evap- 
orati*)n  from  the  beets  or  any  growth  thereof. 

The  total  number  of  beets  placed  in  the  silos  was  6,378.  When  the 
silos  were  opened  on  the  21st  of  March^  the  beets  were  found  to  be  in 
excelleu t  coodition  f  there  had  beeu  in  point  of  fact  an  increase  of  weight, 
rather  than  a  loss.  This  was  determined  by  placing  in  each  silo  a  given 
number  of  carefully  weighed  beets.  These  same  beets  on  the  opening 
of  the  silo  were  taken  out  and  at  once  reweighed.  Any  change  in 
weight  would  of  course  be  revealed  by  this  duplicate  weighing. 

XNCBEASED  WBIOHT   OF   SILOED  BEETS. 

An  iUustratkm  of  the  increase  in  weight  mentioned  is  given  by  the 
following  experiment: 

The  weight  of  ten  beets  siloed  on  the  4th  of  November,  1892,  was 
4,840  grams.  The  weight  of  this  same  lot  erf  beets  on  the  27tli  of 
March,  when  they  were  removed  from  the  silo,  was  5,400  grams — increase 
560  grsffiis^  or  11*6  per  cent.  This  inerease  was  dse  to  the  laet  that  at 
the  time  m  silomg  the  beets  they  had  beeoBie  wilted  from  exeesmve 
drought*  The  autumn  at  the  station  had  been  particularly  dry,  aod  the 
beets  at  the  time  of  h^vest  were  in  a  partly  wilted  state.  These  beets, 
being  carefully  packed  ia  moist  sand  and  kept  at  a  low  temperature, 
absorbed  moisture  dKrin>g  the  winter,  with  the  iaevease  of  weight 
noticed.    Ordinarily  there  would  be  a  decrease  of  weight  in  siloed 
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beets,  Imt  ia  tlie  presettt  eo«ditioBfi  the  reverse  was  true.  Of  the  6^378 
beets  wfaiek  were  siloed  in  Koyea^^r,  1892, 6,37^  were  iouBd  in  peiiect 
ooftditkofi  wlieu  the  sik>8  were  op^ied,  only  8  bee^  buying  been  spoiled. 
TUs  is  a  MO^  remarkable  showing,  and  indieates  tiie  earo  witli  wbicb 
tbe  siloing  was  done. 

AW1XYSE8  FOR  DBTSSMUIIlfG  BUOiJR  OONTEICT. 

Tbe  B»etib<?T  beets,  wben  taken  from  tbe  silos,  iu:e  sabjeeted  to  asalysts 
in  the  manner  described  in  previous  reports.  Each  beet,  after  weigh- 
iBg,  is  tamed  ever  to  the  analyst,  wko,  by  Bfteaoe  of  a  -prop&r  machine, 
reskoves  a  e3^lLndrieal  section  diagonally  tiairoii^  the  beet,  thus  secur- 
ing a  sufficient  qoaatity  for  analysis  witkeat  in  any  way  injuring  the 
beet  for  germinating  purposes.  The  beet  p«dp  thus  secured  is  sub- 
jected to  pressure  and  the  juice  obtained  is  analyzed.  InasiBuch  as 
the  average  marc  or  fibrous  portion  of  ^le  beet  palp  unounts  to  about 
5  per  een^  tbe  percentage  of  sugar  in  the  beet  is  easily  calculated  by 
multipiyiug  by  -95  the  percentage  found  ia  the  juice  expressed. 

The  beets  w^e  divided  by  analysis  into  three  classes :  The  first  class 
included  all  those  beets  co^oining  not  less  than  12  per  cent  nor  more 
than  15  per  cent  of  sugar;  the  second  class,  those  beets  which  con- 
tained from  15  to  18  per  eentof  sugar,  and  the  third  or  Slite  class,  those 
beets  having  over  18  per  cent  of  sugar.  The  number  of  beets  falling 
into  each  elassificfftiou  as  a  result  of  the  analysis  of  each  v^iety  is 
Ibcrad  in  the  fbUe^ug  table: 


Varietlca. 


No.  1  grade : 

Saerwe  18 

per  cent 

aad  np- 


Original  Klciswanzlobenor  . 

Dippe's 

Viimorin's  Improved 

Lemaire 

BetpiM 

Siiib  KIolawaadebeoAr 


T«4al. 


Na2gni<}e: 

Sncroso  15 

U 18  per 

cent. 


67 


2i  o.  3  grade : 

SucroM  72 

to  15  per 

cent. 


465 
483 
600 


210 


1,758 


446 
1,17« 
7S4 
476 
IGS 
234 


3,27« 


These  percentages  of  sugai*  were  determined  by  taking  the  analytical 
data  obtained  and  calculating  therefrom  the  content  of  sugar  which 
the  beets  had  at  the  time  of  harvest.  The  data  for  this  calculation 
included  the  analyses  at  the  time  of  havest,  at  the  time  of  storage,  and 
at  the  time  of  opening  tbe  silo.  As  a  result  of  the  analyses,  5,091  beets 
were  accepted  for  the  production  of  seed  and  1,179  beets  rejected. 

Although  ihe  conditions  of  storage,  as  indicated  above,  were  the  most 
favorable,  yet  it  must  not  be  forgotten  that  the  vital  action  of  the  beet 
in  the  silo  is  not  altogether  destroyed,  but  only  reduced  to  a  certain 
minimum.  As  long  as  the  beet  is  alive  there  must  be  still  some  action 
of  vitality,  and  this  can  depend  only  upon  the  consumption  of  the  store 
of  plant  food  which  has  been  accumulated  in  the  beet  itself.  There- 
fore, even  in  the  favorable  circumstances  in  which  the  beets  were  placed, 
and  at  a  temperature  of,  say,  40^  F.,  there  was  during  the  p^iod  of 
the  storage  sufiicient  vital  action  to  diminish  to  a  certain  extent  the 
total  percentage  of  sugar  in  the  beets.  This  was  determined  by  analy- 
sis of  average  samptes  of  beets  at  the  time  of  storage  and  at  the 
ox>ening  of  the  silos.    Making  correction  for  the  increase  in  weight  due 
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to  the  absorption  of  moisture  during  tbe  winter,  it  was  found  that  the 
average  content  of  sugar  in  the  beets  of  all  varieties  at  the  time  of 
storage  was  12,  the  average  at  the  time  of  opeuing  the  silos  had  been 
reduced  to  11*6,  showing  a  loss  of  '4  per  cent  of  sugar  during  the 
winter. 

Some  of  the  varieties  lost  more  sugar  than  others.  For  instance,  in 
Vilmorin's  Improved  there  was  apparently  a  gain  of  0*1  per  cent  of  sugar 
during  the  winter,  while  in  the  Desprez  variety  the  content  of  sugar 
had  not  changed,  nor  had  it  appreciably  changed  in  the  Elite  Klein- 
wan  zlebener  variety. 

At  the  time  of  the  harvest  of  the  beets,  on  the  10th  of  October,  the 
average  content  of  sugar  therein  Avas  15*1 ;  at  tlie  time  of  their  storage 
in  silos  it  was  12,  and  at  the  time  of  opening  in  the  spring  it  was  11*6 
per  cent.  There  had  been,  therefore,  a  total  loss  of  sugar  from  the 
time  of  harvest  of  3-5  points.  This  gave  a  total  loss  of  sugar  from 
the  time  of  harvest  to  the  time  of  analysis  of  23  per  cent,  of  which  20 
per  cent,  in  round  numbers,  occurred  between  the  loth  of  October  and 
the  4th  of  November  (the  time  the  beets  were  placed  in  silo),  and  3  per 
cent,  in  round  numbers,  from  the  time  they  were  placed  in  the  silo 
until  their  analysis  in  the  latter  part  of  March. 

THE   PRODUCTION   OP   SEED. 

After  the  analysis  and  classification  of  the  mother  beets  the  plant- 
ing was  accomplished  by  setting  them  in  ground  which  had  been  prop- 
erly i)repared.  Planting  was  commenced  on  the  28th  of  April  and 
completed  on  the  2d  of  May,  the  different  grades  being  carefully 
separated  in  the  i^lats.  Special  care  was  taken  in  this  respect  in 
regard  to  the  No.  1  grade  (the  highest  grade),  so  that  it  could  be 
sufficiently  distant  from  all  other  varieties  to  prevent  any  contamina- 
tion by  the  distribution  of  the  pollen  in  the  fertilization  of  the  seed. 
Of  the  5,091  mother  beets  which  were  planted,  less  than  20  failed  to 
grow,  showing  a  remarkable  vitality. 

The  weather  during  June  was  abnormally  dry,  with  a  high  tempera- 
ture; but  this  dry  weather  did  not  seem  to  affect  the  growth  or  stand 
of  the  plant.  There  was  also  another  season  of  dry  weather  during 
the  latter  part  of  July  and  the  first  of  August,  the  temperature  being 
very  high,  causing  the  seed  to  mature  somewhat  early  and  thus  reduc- 
ing the  quantity  of  yield.  The  quality  of  the  seed,  however,  as  indi- 
cated by  its  brightness  and  weight,  was  most  excellent. 

YIELD   AND    QUALITY   OF   SEED. 

The  following  data  give  an  idea  of  the  amount  of  seed  obtained  in 
comparison  with  the  yield  of  seed  during  the  season  of  1S92.  In  that 
year  the  area  planted  to  mother  beets  was  98-3  square  rods,  and  the 
weight  of  seed  obtained  695  pounds,  giving  a  ;jneld  per  acre  of  968 
pounds.  In  1893  the  area  planted  to  mother  beets  was  113  square  rods, 
and  the  weight  of  seed  obtained  CIO  pounds,  giving  a  yield  per  acre 
of  803  pounds. 

On  account  of  the  high  quality  of  the  seed  it  was  sold  to  the  Oxnard 
Beet  Sugar  Company  at  a  price  far  in  excess  of  that  paid  for  the  best 
imported  seed.  The  sum  received  for  the  seed  was  at  the  rate  of  $172.60 
per  acre.  In  regard  to  the  sale  of  the  seed,  reference  is  made  exclu- 
sively to  the  seed  of  the  lowest  grade.  The  high-bred  seeds  of  grades 
No.  1  and  Ko.  2  were  reserved  for  use  in  experimental  work. 
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COST   OF  PRODUCINa  BEET   SEEDS. 

The  general  result  of  the  two  seasons'  experimentation  in  the  pro- 
duction of  seed  is  of  the  most  satisfactory  character.  It  has  been 
sliown  that  seed  of  the  finest  quality  can  be  produced^  and  the  germin- 
Ution  of  the  home-grown  seed  has  shown  its  high  vitality.  The  fact 
that  a  practical  beet-sugar  manufacturer  was  willing  to  pay  from  5  to  7 
cents  more  per  pound  for  the  lowest  or  third  grade  of  seed  than  he  would 
for  the  best  imported  seed,  shows  in  what  esteem  this  seed  was  held  for 
practical  purposes.  It  is  demonstrated  that  by  proper  care  beet  seed 
can  be  produced  in  this  country  on  one  acre  of  ground  planted  thereto  of 
a  value  of  at  least  $150.  The  actual  cost  of  the  production  of  this  seed 
can  not  be  inferred  from  the  cost  of  its  production  in  the  small  way  in 
which  it  was  grown.  The  extreme  care  exercised  in  preventing  the 
varieties  from  mixing,  making  it  necessary  to  plant  in  small  plats  at 
great  distances,  and  the  extra  care  and  labor  which  such  supervision 
required,  would,  of  course,  increase  tfic  cost  greatly  beyond  that  which 
would  be  incurred  in  the  production  of  seed  in  a  purely  commercial 
way.  -The  great  point  which  has  been  demonstrated  by  these  experi- 
ments is  the  fact  that  seed  can  be  produced  of  the  value  of  at  least 
$150  per  acre;  that  this  seed  is  bright  and  clean  and  of  high  germin- 
ating power,  and,  as  will  be  seen  farther  on,  will  produce  a  better  crop 
of  beets  for  sugar-making  purposes  than  the  best  imported  varieties. 

It  remains  for  future  experimental  work  to  develop  to  the  fullest 
extent  the  soil,  climate,  and  cultural  conditions  aflfecting  the  acclimati- 
zation of  the  high-bred  sugar  beet  of  Europe  to  the  conditions  obtaining 
in  this  country. 

EXPERIMENTS  IN  BEET  CULTURE. 

The  preparation  of  the  plats  for  planting  was  commenced  in  the 
autumn  of  1892.  Each  plat  was  thoroughly  plowed  and  subsoiled  to 
the  depth  of  18  inches  in  October  and  the  surface  of  each  plat  placed 
in  proper  tilth.  The  spring  of  1893  found  the  ground  in  excellentcon- 
dition,  the  surface  having  been  thoroughly  pulverized  by  the  frost. 
The  soil,  however,  in  the  spring  was  not  thoroughly  saturated  with 
water  on  account  of  the  extremely  dry  autumn  and  the  failure  of  the 
winter's  snows  to  furnish  sufficient  moisture  on  melting  to  thoroughly 
saturate  the  undersoil.  This  did  not  apply  particularly  to  the  surface 
of  the  soil,  which  was  moist  enough,  but  to  the  water  reserve  below  the 
subsoil,  and  upon  which  the  subsoil  and  the  soil  would  be  compelled  to 
draw  in  case  of  another  dry  season.  The  preparation  of  the  plats  for 
planting  was  finished  in  April,  and  the  seed,  both  of  foreign  and  domestic 
production,  was  thoroughly  tested  in  regard  to  its  vitality.  The  plant- 
ing commenced  on  the  10th  of  April  and  continued  at  intervals  for  six 
weeks. 

Careful  observations  in  regard  to  the  germination  of  the  seed  showed 
that,  as  a  rule,  the  home-grown  seed  appeared  above  ground  from  one  to 
two  days  in  advance  of  the  corresponding  imported  varieties.  In  all 
cases,  in  order  to  secure  proper  tests,  the  home-grown  and  imported 
seeds  were  planted  side  by  side,  not  only  at  the  first  but  at  all  subse- 
quent plantings. 

On  April  22  the  temperature  fell  to  13^  F.,  and  this  winter  temperature 
put  a  decided  check  to  the  operations  of  the  station  and  of  necessity 
injured  greatly  the  plantings  which  had  be^n  made  previous  thereto. 
By  reason  of  this  abnormally  cold  weather  the  close  of  April  found 
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vegetation  in  rather  a  discouraging  condition.  For  the  sake  of  economy 
only  5  acres  were  planted  in  beets  in  the  spring  of  1893  instead  of  8 
aeres,  ^hich  was  t&e  odginally  in  tended  area  for  the  premier  rotation  of 
the  station  crops.  In  epite  of  tiiese  discouraging  cn-ciUQStaQces,  how- 
ever, all  the  piatB  presented  an  ev^i  appearance  by  the  beginning  of 
June.  On  the  7th  of  Jane  a  great  dust  storm  swe^  over  the  district. 
The  wind  came  np  from  the  southwest  at  4:36  p.  m^  and  at  5  o'clock 
nearly  every  yofing  beet  plant  had  been  cut  off  dose  to  the  groaiid. 
Only  one  acre  of  the  total  urea  planted  escaped  total  desfaructioii,  and  this 
was  80  badly  damaged  in  places  that  ttie  aftergrowth  was  v^ry  slow 
and  the  final  crop  the  poorest  on  tiie  station.  The  most  serious  result 
of  this  stcH'm,  together  witji  another  <me  which  came  on  the  9th  of  June, 
was  the  total  destruction  of  the  plants  which  had  been  started  from  the 
first  or  highest  grade  of  home-grown  seed.  The  comjuirative  tests  were 
therefore  made  with  the  second  grade  of  seed  instead  of  the  highest 

All  the  plats  injured  were  replanted  by  the  15th  of  June.  The  rate 
of  germination  of  tiie  seed  planted  at  this  x>oriod  was  quite  in  contrast 
witii  that  of  tiie  earlter  plantings.  The  plants  from  the  home-grown 
seed  were  visable  above  ground  in  72  hours,  while  those  of  the  im]>orted 
seed  were  first  visible  after  124  hours,  being  a  condusive  proof  of  the 
superior  vitality  of  the  home-grown  seed. 

The  cultivation  of  the  i^ats  was  more  satisfaetiH'y  than  that  of  any 
previous  years  because  the  laborers  emj^yed  were  the  same  who  had 
been  employed  in  previous  years,  and  their  acquaintance  with  the 
methods  of  beet  culture  was  therefore  more  th<vough« 

The  meteorok^ic^  conditions  for  the  growing  season  are  summarized 
in  the  following  table: 


Observations. 


Mean  tmupeiaixure  1883 

MoMforiaae 

Mean  for  1881 

SaiBAiinaSS 

BainfaU1982 

Rshif all  1881 


May. 


June. 


DegrtetF. 

J>egre4»F. 

fi8*4 

72-2 

66-3 

«-8 

59 

*68-4 

Jneft««. 

InekBS. 

4-27 

1-64 

8-62 

•58 

1-88 

11-58 

July. 


l>€grmaF. 
75 
75 
88-8 

4-88 
2-50 
8-71 


August. 


September. 


DtgrtetF. 

J)€gree9F. 

70^ 

85  1 

12 -8 

96 -5 

70-2 

65-1 

l7%okm. 

JneAM. 

2-81 

2-83 

3-38 

•28 

5-23 

•84 

Fortunately  the  insect  ravages  which  produced  such  disasia^ous  efifects 
(m  the  crop  of  1892  were  entirely  absent  during  the  season  of  189^  The 
cultivation  of  the  crop  and  its  laying  by  followed  in  due  order,  and  on 
the  4th  of  September  the  first  of  the  analytiiad  w(M^k  in  the  examination 
of  the  new  crop  was  commenced. 

ANAIiTTICAL  DATA. 

As  a  result  of  the  first  series  of  examinations  in  the  beginning  of 
September  it  was  found  that  the  home-grown  seed  had  produced  a 
greats  weight  of  beets  per  acre,  while  tiiey  had  the  full  equivalent  of 
sugar  ccmtent.  CornxM^ed  with  the  crop  of  1892  tiie  data  are  as  fol- 
lows: 

The  mean  weight  of  all  varieties  of  beets  in  1892  in  the  beginning  of 
September  was  279  grams  and  the  sugar  content  10'6  per  e^it.  At  the 
same  season  in  1898  the  mean  weight  of  the  beets  was  389  grtuns  and 
the  meaa  sugu*  content  ll'C  per  cent  It  is  ti^us  seen  that  in  both  the 
weight  of  the  beet  and  the  content  of  sugar  ttiecrop  of  1895  at  this  sea- 
son was  superior  to  that  of  1892. 
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On  September  28^  as  determined  by  experiment,  i^e  mean  w^fat  of 
all  home-grown  Varieties  i>er  aere  was  13'5  tons,  containing  15*8  per  cent 
of  sugar,  or  4,260  pounds  i>er  acre.  The  mean  weight  of  the  imported 
varieties  per  acre  was  13-3  tons,  containing  15  ][>er  cent  of  sugar,  or 
3,990  pounds  pef  acre. 

The  data  giv^i  above  were  obtained  upoo  beets  planted  during 
April  and  May.  It  may  be  of  interest  to  compare  these  data  witii  those 
obtained  from  beets  planted  later.  The  beets  on  which  the  following 
observations  were  made  were  planted  on  the  12th  of  June  and  on  the 
ground  where  the  previous  early  planting  had  been  destroyed  by  the 
windstorms.  This  planting,  as  has  already  b^en  mentioned,  germi- 
nated in  an  unusually  short  time,  and  the  subsequent  growth  was  rapid 
and  uninterrupted.  As  i)erfect  cultivation  as  i)06«ble  was  given  to 
the  crop,  and  the  surface  of  tiie  soil  was  kept  in  good  tilth  during  the 
entire  growing  season.  On  the  1st  of  September  the  plats  presented  a 
spl^idid  appearance,  although  the  beets  were  far  firom  mature.  After 
the  Ist  of  September  the  extremely  hot  and  dry  weather  began  to  affect 
Uie  late-planted  beets,  and  it  was  observed  that  they  were  ceasing  to 
increase  in  wdght.  Small  plats  were  subjected  to  irrigation  in  order 
to  determine  whether  any  difference  would  be  observed  between  the 
irrigated  and  non-irrigated  beets.  At  the  time  of  the  harvest  of  the 
beets,  a  month  later,  it  was  observed  that  the  surface  irrigation  had 
not  x>enetrate4  to  a  depth  of  more  than  6  inches,  and  below  that  depth 
the  soil  was  dry  and  hard. 

The  late-planted  plats  were  examined  aualytici^y  only  once,  and,  as 
each  variety  did  not  contain  more  than  a  few  hundred  beets,  most  of 
which  it  was  desirable  to  keep  for  seed,  it  was  not  thought  wise  to  take 
»  large  number  for  examination  nor  to  repeat  the  analytical  work.  A 
time  for  analysis  was  therefore  selected  when  it  was  supposed  the  beets 
had  app.  oximately  reached  their  maximum  of  value  in  weight  and 
sugar  eont^at.  The  results  obtained  for  the  different  varieties  were 
extremely  flattering.  The  highest  sugar  content  was  found  with  the 
Elite  Klein wanzleben^,  namely,  16*4  per  cent,  with  a  purity  of  81*6 ; 
and  all  the  other  viuieties  approximated  dosely  these  figures,  except 
in  one  instaAce.  The  varieties  were  all  grown  from  domestic  seed  pro- 
duced upon  the  station.  The  weight  of  the  beets,  however,  was  rather 
low,  being  only  about  two-thirds  of  the  normal  weight  of  a  perfect 
sugar  beet,  showing  that  the  excessively  dry  weather  of  September  had 
{Mrevented  £hem  from  attaining  fall  growth.  The  weight  per  acre  and 
the  sugar  per  acre  of  each  of  the  late-planted  plats  are  given  in  the 
following  table  : 

Tahle$howimg  yield  per  acre  of  su^ar  derhtd  from  dijftrent  varieliet  of  heeii. 
[H,  domestic;  I,  imported  seed.] 


Varieties. 

Seed. 

Bate. 

Weight 

per 
square 

red. 

Weight 
per 
acre. 

Sucrose 
in  the 
beet. 

Sugar 
per 
acre. 

K]it<> ITIoinwiiiislebfiiior  •■•■•••tt... ...... 

H 

H 

Scjta. 

PowndM. 
172 
159 
ICl 
178 
IM 
178 
143 
190 

TofU. 
13-7 
12  0 
12-8 
14-2 
15-2 
14-2 
11-4 
U-2 
13-5 
13-3 

P§remL 

16-4 

Its 

15-4 
15-8 
16-3 
15-2 

14.0 
15-8 
19.9 

Pff%md». 
4,494 

Tilineriii*B  Improred 

3.M2 

Diaoe*a  KleinvAB.ilebAner -- 

H  .... 

...do.... 

3,042 

T-«flTOa4n> r . ,  - 

H 

...do 

4,345 

KBttBcr 

K 

...d«-... 

4,956 

Despros ... 

H 

...do 

4,316 

Ori^iwl  KirhiTruizl^bfiitfn* 

I 

...de 

8,ei8 

T,.fmfliM  .                 .......            ..... 

I 

...do.... 

4.256 

^fean  of  Tarietifis  ft*om  homo-flrrowri  fiGed 

4.206 

3,990 

i        1 
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Two  of  those  experiments  were  also  duplicated  with  imported  seed, 
namely,  those  marked  I  in  the  table  above.  The  low  yield  per  acre 
was  without  doubt  due  to  the  severe  drought 

There  was  an  appreciable  increase  in  the  yield  per  acre  of  the  irri- 
gated plats  without  any  appreciable  decrease  in  the  content  of  sugar. 
.The  mean  yield  per  acre  of  the  irrigated  beets  was  lG-2  tons,  the  mean 
percentage  of  sugar  in  the  beet-s  15'3,  and  the  mean  yield  of  sugar  per 
acre  4,957  pounds.  The  inigation,  therefore,  had  increased  the  yield 
of  sugar  per  acre,  in  round  numbers,  700  pounds. 

TflE   GROWTH   OF   BEETS   AT  DIFFERENT   ALTITUDES. 

A  series  of  experiments  was  also  made  in  connection  with  the  work 
at  the  station  in  growing  beets  on  the  bottom  lands  of  the  Platte 
River.  Heretofore  it  has  been  considered  impracticable  to  grow  beets 
on  this  soil,  subject  as  it  is  to  overflow  in  the  spring  and  being  of  an 
extremely  sandy  nature.  The  level  of  the  surface  of  this  soil  is  very 
little  above  that  of  the  river,  hence  the  water  line  through  the  greater 
part  of  the  year  is  very  near  the  surface  of  the  soil.  These  lands,  of 
course,  would  be  expected  to  produce  a  good  showing  only  during  an 
excessively  dry  year,  as  during  the  season  of  1893.  The  spring  of  1893 
being  immoderately  dry  allowed  the  lowlands  to  be  worked  and  beets 
to  be  planted  early  in  May.  The  germination  was  rapid  and  the  beets 
grew  without  hindrance  up  to  the  time  of  maturity. 

On  September  23  the  beets  were  analyzed,  as  were  at  the  same  time  a 
similar  number  of  beets  grown  by  the  same  farmer,  in  the  same  manner 
and  from  the  same  seed,  but  upon  dry  soil  lying  higher.  The  compari- 
son of  the  two  harvests  is  shown  by  the  following  data:  Grown  on  the 
lowland — mean  weight  of  beets,  523  grams;  mean  percentage  of  sugar^ 
13'5;  mean  purity,  82-8.  Grown  on  the  dry  upland — mean  weight  of 
beets,  381  grams;  mean  percentage  of  sugar,  11;  mean  purity  68'3.  In 
this  instance  it  is  seen  that  the  difference  is  wholly  in  favor  of  the  beets 
grown  upon  the  lowland  s.  The  uncertainty  of  the  possibility  of  the  cul- 
tivation of  these  lands,  however,  in  the  spring  makes  this  experiment 
only  a  matter  of  interest  in  showing  the  necessity  for  a  moderate  sup- 
ply of  moisture  during  the  growing  season. 

The  table-lands  of  Nebraska  are  not  capable  of  supplying  a  definite 
amount  of  moisture  from  the  subsoil  to  a  growing  crop,  especially  to  one 
wliich  requires  so  much  water  for  its  nourishment  as  the  sugar  beet. 
In  this  respect  they  are  quite  different  from  the  lands  of  the  Chino 
valley,  California,  in  which  crops  of  beets  are  often  grown,  receiving 
their  water  solely  from  subterranean  sources.  The  practical  lesson 
learned  from  this  exi)erimeut  does  not  indicate  the  continuous  utility 
of  the  bottom  lands  of  the  Platte  for  beet-growing,  but  the  necessity 
of  a  deeper  and  more  thorough  working  of  the  subsoils  of  the  uplands 
in  order  to  increase  the  store  and  availability  of  the  capillary  water  of 
the  son.  Nevertheless,  in  this  connection  it  may  be  well  to  speak  of 
the  fact  that  the  Standard  Cattle  Feeding  Company,  of  Ames,  Nebr., 
planted  during  the  last  year  about  500  acres  of  beets  on  what  is  prac- 
tically bottom  lands.  The  yield  obtained  per  acre  was  quite  satisfac- 
tory, and  the  content  of  sugar  was  also  high.  It  is  to  be  regretted 
that  the  officers  of  the  company  are  not  willing  to  have  the  data  pub- 
lished in  detail,  but  we  are  permitted  to  say  that  the  results  of  the 
experiment  were  satisfactory  both  from  an  agricultural  point  of  view 
and  financially,  the  beets  having  been  delivered  to  a  factory  and  a  fair 
profit  realized  therefrom. 
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UNFAVORABLE   CLIMATIC   CONDITIONS  OP  NEBRASKA. 

The  climatic  conditions  which  have  attended  the  three  years  experi- 
ments which  have  been  conducted  at  Schuyler  lead  to  the  conclusion 
that  the  climate  of  Nebraska,  in  respect  to  its  variations  in  tempera- 
ture and  rainfall,  is  not  well  suited  to  the  production  of  uniform  crops 
of  sugar  beets.  The  variations  in  temperature  are  phenomenal.  Even 
during  the  summer  very  cold  and  very  hot  days  may  occur  in  quick 
succession.  The  variations  in  rainfall,  moreover,  are  no  less  marked. 
At  one  time  of  the  year  excessive  precipitation  is  likely  to  occur,  fol- 
lowed naturally  by  excessive  drought.  All  of  these  excesses  of  climate 
are  without  doubt  injurious  to  the  growth  of  a  plant  which  has  been 
developed  under  such  even  conditions  as  have  characterized  the  growth 
of  the  sugar  beet  in  Europe  during  the  past  seventy-five  years.  The 
plain  deduction  from  these  data  is  that  the  sugar  beet,  especially  in 
such  a  climate  as  that  of  Nebraska,  will  have  to  undergo  some  changes, 
due  to  the  effect  of  its  environment,  before  it  can  accommodate  itself 
perfectly  to  such  changed  conditions.  Even  after  only  two  years  of 
growth  in  the  conditions  there  obtaining  the  domestic  beet  shows  un- 
doubted marks  of  superiority  to  the  imported. 

One  encouraging  feature  of  the  problem,  however,  is  found  in  the 
fact  that  in  spite  of  these  great  variations  in  temperature  and  precipi- 
tation, and  in  spite  of  the  fact  that,  with  the  exception  of  one  year,  we' 
have  heretofore  had  practically  nothing  but  imported  seeds  for  the 
production  of  the  plants,  yet  we  have  been  able  to  produce  in  three 
seasons,  differing  very  widely  in  climatic  conditions,  crops  of  beets 
fairly  satisfact/ory  in  both  yield  per  acre  and  sugar  content.  This  result 
shows  that  with  the  highest  skill  in  agriculture  a  locality,  even  with 
such  a  variable  climate  as  Nebraska,  may  be  made  in  one  sense  prac- 
tically independent  of  these  excesses  of  seasonal  changes. 

SPECIAL  EXPERIMENTS. 

In  addition  to  the  general  experiments  which  have  been  outlined 
above  a  number  of  special  experiments  in  the  production  of  sugar  beets 
wa«  also  carried  on  at  the  Schuyler  station  as  has  been  the  custom  in 
previous  years.  These  experiments  will  be  found  more  properly  in  the 
special  bulletin  (No.  39)  on  the  subject  of  beet  culture  Avhich  has  been 
issued  by  the  Department. 

GENERAL  CONSIDERATIONS. 

So  many  letters  are  addressed  to  the  Department  of  Agriculture  mak- 
ing inquiry  in  regard  to  the  prospects  of  the  beet-sugar  industry  in  the 
United  States  that  it  seems  proper  to  say  a  few  words  here  on  this  sub- 
ject. 

The  cultivation  of  the  sugar  beet  is  a  style  of  agriculture  so  strange 
to  American  farmers  as  to  require  specific  instruction  and  experience 
in  order  to  successfully  accomplish  it.  For  this  reason  it  is  not  difficult 
to  foresee  that  any  attempt  by  American  farmers  to  plunge  at  once  into 
intensive  beet  culture  until  they  have  learned  its  principles  and  prac- 
tice must  end  disastrously.  The  great  obstacle  to  the  spread  of  the 
beet-sugar  industry  in  the  United  States  is  without  doubt  an  agricul- 
tural one.  The  exi>eriments  which  have  been  conducted  by  the  Depart- 
ment at  Schuyler  and  the  results  of  an  immense  amount  of  work  done 
at  the  various  agiicultural  experiment  stations  in  the  different  Scales, 
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together  with  the  practical  work  accomplished  by  the  seven  active  beet- 
sugar  fact-ories  in  the  United  States,  have  demonstrated  beyond  any 
I)oisib)e  doubt  the  fact  that  beets  of  a  reasonably  high  sugar  content  can 
be  produced  over  wide  areas  and  in  quantities  approxiaiating  thoee  pro- 
duoE^  in  the  beet  fields  of  Eorope.  In  so  £ar  as  the  mani&ctaring  is 
concerned,  ecoditions  are  practieaJiy  identical,  although  it  must  be 
admitted  tibat  in  some  parts  of  this  country  they  are  more  favorable 
and  iu  otJ^^s  leas  so  than  in  Europe.  As  an  iustanee  of  more  favorable 
conditions^  the  experience  of  Gal£f(tTnia  may  be  cited.  On  account  of 
tbe  mild  winters  in  that  locality  it  is  not  found  necessary  in  any  case 
to  silo  the  beets,  and  unless  exposed  to  the  danger  of  second  growth 
tiiey  can  be  allowed  to  remain  in  the  ground  until  the  time  for  manu- 
facture arrives.  There  is  thus  a  considerable  diminution  of  the 
expense  of  manufacture,  an  expense  which  comes  from  the  labor  of 
harvesting  and  siloing  the  beets  and  protecting  them  from  frost 

On  the  other  hand^  the  conditions  in  I^ebraska  are  distinetiy  less 
&voraMe  for  naanufaetare  than  in  Europe,  in  the  climate  of  the  former 
the  access  of  winter  is  often  sudden  and  early.  It  is  not  unusual  for  the 
tbermooBetertoreacht^ezeropoititin  November.  It  therefore  becomes 
absolutely  necessary  that  the  harvest  of  the  beets  should  be  felly  accom- 
plished not  later  than  perhaps  the  20th  or  25th  of  October.  The  whole 
excess  of  beets  not  manufactured  at  that  time  must  therefore  be  pre- 
served, and  this  preservation  is  an  expensive  operation  in  a  climate 
where  so  severe  a  degree  of  frost  must  be  exx>ected.  Then,  agftin,  the 
periods  of  cold  may  be  separated  by  periods  of  great  warmth.  In  this 
case  another  danger  arises :  the  high  temp^^ture  which  the  silos  may 
attain  at  tliose  tiatee  induces  growth^  or,  if  the  buds  making  the  growth 
possible  are  all  r«»oved,  at  least  detesio^ratkm.  Taking  all  parts  of  the 
country  together,  it  may  be  said  that  the  conditions  of  manufacture, 
including  the  abundance  of  fuel  and  its  che^ness  and  the  other  factors 
active  in  determining  the  cost  of  production,  are  as  favorable  as  in 
Europe.  There  is  one  exception  to  this,  of  course,  and  that  is  in  the 
matter  of  labor,  the  cost  of  which  in  this  country  is  double,  sometimes 
Mple,  that  paid  in  Europe  for  similar  service. 

During  the  past  year  45,000,000  pounds  of  beet  sugar  have  been 
produced  in  the  United  States. 


EXPERIMENTS  IN  THE  IMPROVEMENT  OP  SORGHUM  AS  A  SUGAR- 
PRODUCING  PIiANT 

The  experiments  in  the  improvement  of  sorghum  as  a  sugar-produc- 
ing plant  were  continued  at  Medicine  Lodge,  Kans.,  during  the  season 
of  1803. 

AN   mSE€T   Vli^ITATION. 

A  sei^ies  of  misfortunes  attended  the  cultural  work  at  this  station. 
The  iu^st  ]^anting  was  entirely  destroyed  by  chinch  bugs  during  the 
early  part  of  June,  so  that  by  the  15th  there  was  nothing  left  of  the 
first  Ranting  except  one  plat.  The  invasion  of  the  chinch  bug  is 
largely  due  to  the  practice  of  rotating  the  crops  of  sorghum  with  oUier 
cereal  crops  in  which  the  chinch  bugs  easily  bre^.  It  is  therefore 
deemed  advisable  in  future  experiments  of  this  kind  to  use  other  crops 
in  the  rotation.  Boot  crops,  vLnes^  or,  if  possible,  sdfsdia,  where  it  can 
be  grown,  would  jwove  superior  to  the  cereals  as  rotating  crops. 
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TEMPEBATXJRK  AND  BAINFAI.1^ 

The  season  as  a  whole  was  the  driest  which  has  occarredln  that  part 
of  Kansas  m  a  ^eat  many  years.  The  spring  was  exceedingly  hot 
and  dry,  and  there  was  no  rainfall  during  the  whole  of  the  months  of 
March  and  April  and  very  light  showers  in  May.  The  planting 
time  was  preceded  by  eighty  days  of  hot,  dry  weather,  with  high 
winds  and  not  a  drop  of  rain.  During  the  latter  part  of  May  there 
was  an  abundant  rainfall,  amounting  to  2.18  inches,  but  it  fell  at  such 
intervals  as  to  prevent  its  penetrating  the  soil  to  any  great  depth. 
During  June  1.21  inches  of  rain  fell,  and  this  also  in  light,  scattered 
showers.  The  month  was  very  hot,  with  hot  winds  on  several  days. ' 
During  July  1.44  inches  of  rain  fell.  The  temperature  during  tlie 
whole  of  July  was  exceedingly  high,  with  hot  winds.  During  August 
2^5  inches  of  rain  fell,  but  the  weather  was  exceedingly  hot  andthere^ 
was  a  series  of  hot  winds.  The  thermometer  during  this  month  fi'e-^ 
quently  registered  100^  F.  in  the  shade.  The  rain  also  fell  in  light 
showers.  During  September  3.40  inches  of  rain  fell,  and  this  was  the 
first  time  since  planting  that  the  land  was  wet  to  a  depth  of  4  inehes. 
As  a  result,  about  the  only  growth  the  cane  made  was  during  the  month 
of  September.  In  October  there  was  scarcely  any  rain — only  .14  inch. 
A  light  frost  was  observed  on  the  3d  and  5th,  but  no  damage  was  done; 
on  the  8th,  however,  the  frost  was  severe  enough  to  kill  the  leaves  of 
the  cane.  Oane  which  was  planted  early  in  April  did  not  come  up 
until  May  on  account  of  the  ground  being  too  dry  to  germinate  the 
seed.  * 

CULTUBAI.  WORK. 

The  character  of  the  preparation  of  the  soil  audits  cultivation  was 
the  same  as  in  previous  years.  The  planting  was  done  upon  the  plats 
of  the  station  as  usual,  and  several  farmers  residing  in  the  vicinity  of 
Medicine  Lodge  were  also  employed  to  grow  plats  of  one  acre  each  on  the 
conditions  of  previous  years,  viz,  that  the  plats  should  be  at  least  300 
yards  from  any  other  crop,  such  a«  broom  corn,  the  pollen  of  which 
could  possibly  influence  the  seed.  These  precautions  are  necessary  in 
ord^  to  secure  the  varieties  in  a  pure  and  uncrossed  form. 

In  spite  of  the  fact  that  the  cane  sciurcely  grew  at  all  during  the 
summer,  that  the  whole  of  the  growth  was  made  during  the  month 
of  September,  and  that  the  frosts  were  exceedingly  early,  a  fair  crop 
was  obtained  on  most  plats  and  with  suflfteient  maturity  before  the 
frosts  to  eecure  seed  selection.  The  result,  however,  would  naturally 
be  a  depression  of  l^e  content  of  sucrose  in  the  cane  and  thus  api>aren  tly 
show  a  deterioration  during  the  year.  This  deterioration  must  be  con- 
sidered to  be  only  apparent  however,  inasmuch  as  the  good  qualities 
which  have  been  secured  by  a  long  series  of  selections  are  still  con- 
tained in  the  seed,  although  the  actual  content  of  sugar  of  the  stalks 
bearing  the  seed  for  the  present  season  has  fallen  far  below  that  of 
some  of  the  previous  years.  It  is  not  to  be  doubted,  however,  that  the 
caiies  produced  by  these  seeds,  under  favorable  climatic  conditions,  will 
continue  to  show  the  permanent  improvement  which  has  been  secured 
by  the  processes  of  sdection. 

It  is  proper  to  state  that  on  the  appearance  of  the  chinch  bugs  in  the 
fields  they  were  treated  with  the  infected  bugs  which  have  proved  ao 
valuable  as  destructive  agents  to  the  chindi  bugs  in  Kansas,  and  as  a 
result  one  plat  was  saved  from  destruction. 
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COMPARISON   OF  DIFFERENT   VARIETIES   OF   CANES. 

The  work  of  seed  selection  and  the  chemical  work  on  the  station 
were  begun  on  the  4th  of  September,  ten  days  later  than  usual.  The 
comparison  of  the  average  of  the  varieties  with  the  same  varieties  of 
last  year  almost  uniformly  shows  a  deterioration  in  the  content  of 
sucrose,  and  in  many  instances  a  very  great  deterioration  in  the  purity 
of  the  juices.  The  average  quality  of  the  canes  for  the  two  years  and 
of  the  diflferent  varieties  is  shown  in  the  subjoined  table: 

Average  qHalUy  of  leading  vaHeiiea  of  cane  in  1S92  and  1S93, 


Variety. 


Collier 

McLean 

Link  Crosses 

No.  112 

Link 

N0.8X 

N0.I6I 

Colman 

folgor 


1892. 


Sucrose.     Purity 


Per  e&nt. 
18*99 
18-42 
18-36 
17-20 
17-05 
16-75 
16-56 
15-79 
15-53 


77-13 
77-99, 
77-04 
75-00 
74-09 
76-40 
76  00 
72-10 
72-20 


Sucrose.     Purity 


Percent 
15-40 
15-20 
16*42 
15-80 
14-30 
14-80 
16-64 
15-54 
15-40 


72-70 
77-20 
75-60 
60-60 
73-30 
77-69 
60-00 
74-60 
68-14 


SELECTION   OF   SEED   CANES. 

By  i*eason  of  the  limitation  placed  upon  the  money  which  was  to  be 
expended  at  the  station  the  amount  of  work  undertaken  was  far  less 
than  that  of  previous  years.  As  an  illustration  of  this  the  number  of 
seed  selections  may  be  instanced.  During  the  season  14,956  selections 
of  seed  for  propagation  were  made,  against  49,912  last  year.  The  num- 
ber of  seed  heads  of  each  of  the  standard  varieties  selected  during  the 
past  season  is  as  follows: 

Number.  Number. 

Amber 1,100     Orange 1,597 

Folger 2,964     No.  112 1,757 

McLean 345     No.  161 151 

Colman 868     No.  8X 478 

Link 260     Collier 5,441 

To  those  who  have  not  followed  closely  the  work  of  the  Department 
in  the  improvement  of  sorghum  by  the  selection  of  seed  of  canes  having 
high  sugar  qualities,  it  may  not  be  void  of  interest  to  give  in  tabular 
form  a  statement  of  the  number  of  analyses  which  has  been  made  tor 
this  purpose.  Beginning  with  the  year  1888,  when  the  first  selections 
of  seed  on  scientific  principles  were  made,  thenumber  of  seed  selections 
made  in  each  year  for  the  different  standard  varieties  can  be  seen  from 
the  following  table: 

Numb  erof  seed  selections  made  for  different  standard  varieties  of  cane  during  the  six  years 


f 

1SS6 

-'93. 

Variety. 

1888. 

1889. 

1890. 

1801. 

1892. 

1893. 

Six  jears. 

"Amber 

10 
10 

25 
23 
22 
17 

12 
32 
44 
18 
12 
147 

064 

6,479 

2.230 

3,077 

4,730 

124 

255 

220 

551 

306 

11,3(34 

4.819 

13,722 

15,326 

10,822 

5,004 

5,310 

2,223 

1,621 

1.669 

742 

28.287 

1,100 

2,964 
868 

5.441 
343 
260 
473 

1.757 
151 

1,597 

6,430 
22.230 
18.496 
19. 379 
10,991 
5.-928 
2,951 
3.625 
2,427 
2,086 
70,333 

Folger 

,  ColmoD 

'Collier 

4 

^JdcLeau 

Linlc 

25 

62 

N0.8 

No.  112 

7 

J8 

24 

13,956 

20 

38 

5 

14,668 

No.  161 

Orange 

12 
2,058 

Vcrlous 

Total 

2,119 

14,154 

14,096 

20.300 

89.945 

14,056 

165, 470 
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It  is  not  necessary  to  call  attention  to  the  fact  that  the  number  of 
selections  made  was  far  inferior  to  the  number  of  analyses.  Only  an 
approximate  estimate  can  be  made  of  the  number  of  juices  examined 
for  seed  selections,  but  it  may  be  safely  stated  that  only  about  1  in 
each  3  was  found  of  sufficient  value  in  its  preliminary  analysis  to  war- 
rant its  selection  as  seed.  If,  therefore,  the  numbers  given  in  the 
table  are  multiplied  by  3  it  will  approximately  give  the  total  number 
of  individual  canes  examined  in  this  work.  It  is  true  that  the  Rkilled 
eye  can  and  does  select  from  the  standing  canes  only  those  which  seem 
likely  to  have  the  highest  qualities;  therefore  the  number  of  seed 
heads  rejected  by  analysis  is  far  less  than  would  occur  if  the  whole 
number  of  stalks  of  cane  as  they  stand  in  the  field  were  subjected  to 
examination. 

THE  FUTURE  OP  THE  SORGHUM  INDUSTRY. 

There  is  yet  much  to  be  done  in  the  way  of  scientific  selection  before 
we  can  say  that  the  sorghum  cane  has  reached  approximately  its  maxi- 
mum of  development,  and  even  when  it  has  reached  this  maximum 
state  of  development  only  the  most  scientific  care  in  the  production  of 
seed  as  a  special  branch  of  sorghum  culture  will  maintain  the  high  grade 
which  has  been  acquired.  It  is  unfortunate  that  at  the  present  time 
the  economic  production  of  sugar  from  sorghum  is  not  sufficiently  prom- 
ising to  encourage  the  investment  of  private  capital  in  a  work  so  abso- 
lutely necessary  to  secure  success.  With  the  cessation  of  the  activity 
of  the  Department  of  Agriculture  in  this  direction,  dependence  must 
be  placed  upon  the  interest  which  the  diffbrent  States  may  take  in 
the  matter  for  the  continuance  of  this  work.  Not  only  should  the 
method  of  selection  which  has  been  practiced  by  the  Department  be 
continued,  but  in  addition  to  this,  efforts  should  be  made  toward 
the  improvement  of  the  cane  by  intensive  culture.  So  far  we  have 
relied  solely  upon  the  accidental  variations  of  the  plant  as  caused  by 
the  environment  to  produce  those  qualities  which  we  desired  to  preserve 
by  selection.  No  systematic  attempt  has  been  made  to  provide  an 
environment  for  the  special  purpose  of  stimulating  the  plant  to  devel- 
opment in  a  given  direction.  The  great  and  powerful  tbrces  of  varied 
forms  of  culture  and  of  different  kinds  of  fertilization  have  never  been 
brought  to  bear  ui)on  this  plant  for  the  purpose  of  improving  it  in  its 
sugar-producing  qualities.  Enough  has  been  done,  however,  to  place 
the  sorghum  plant  in  a  position  to  attract  the  attention  of  the  capitalist 
as  well  as  of  the  scientist. 

THE   DISPOSAL   OF  LEFT-OVER   SEED  HEADS. 

The  seed  heads  which  bear  in  their  vital  principle  the  effects  and 
results  of  this  long  series  of  experimental  work  ha v^  been  distributed 
as  follows:  Seed  heads  of  unbroken  pedigree  have  been  selected  from 
each  variety  and  preserved  for  the  purpose  of  continuing  the  experi- 
mental work  when  thought  desirable.  Similar  seed  heads  have  been 
sent  to  those  experiment  stations  which  have  expressed  a  willingness 
to  cooperate  with  the  Department  in  the  prosecution  of  the  work  of 
improvement.  The  rest  of  the  seed  has  been  put  up  in  packages  and 
distributed  to  those  who  are  likely  to  take  an  interest  in  the  growth 
of  sorghum  of  high  sugar-producing  power.  It  is,  moreover,  very 
suggestive  in  respect  of  other  farm  crops  that  these  also  can  be  greatly 
improved  in  their  desirable  qualities  by  the  same  line  of  experimental 
research  which  has  succeeded  in  bringing  out  of  an  unpromising  sor- 
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gbam  pkiRt  a  promimiig  source  of  sugar.  Taking  ad¥»>iitage  of  acci- 
dental Tariations  of  se^,  changes  in  environB»ent  and  mt^siTe  cul- 
ture may  be  able  to  piodaoe  with  almost  any  fsurm  crop  impwrremeBts 
in  its  qualities  wMeh  will  be  <rf  Interest  and  value  both  to  the  producer 
and  cottsumer  thereof. 

BXPEBJMBNTS  AT   RUKirrMEDE,  FI.A. 

Tl^  experimental  work  at  Eunnymede,  Fla.,  duiing  the  past  year 
has  been  continued  x^imarily  with  the  growth  of  sugar  cane  and  ind- 
dentally,  as  rotation  crops,  with  the  growth  of  garden  vegetables, 
cassava,  and  tobacco. 

CAPABlLmr   OF   PINE   LANDS   FOR   GROWTH   OF    CJANE. 

In  regard  to  the  sugar  cane,  the  most  interestifig  dcvek^ments  which 
have  hmi  tieeiired  «re  those  relating  to^he  capaHlity  of  ^e  pine  lands 
fer  1*«  prodmction  of  sugar.  The  million  s  of  aeroB  of  these  lands  m 
the  Ste^  of  Florida  whore  the  climate  is  suited  to  the  growth  of 
tmgar  cane  have  heretofore  been  supposed  to  have  little  value  for  this 
purpose.  The  results  obtained  at  our  station  at  Kunnyiaede,  however, 
have  ted  to  the  belief  that  these  lands  axe  far  more  valuable  Ifor  this 
purpose  than  has  been  sup^[>osed.  It  is  an  interesttng  fsct  l^at  although 
these  loBds  lie  only  a  few  ioek  higher  than  the  jyeot  or  muck  soUs  bor- 
dering the  Mces,  yet  by  reason  of  their  physical  characteristics  1^ 
rate  ^  radiation  is  so  bIow  during  the  cool  nights  that  frost  is  rarely 
known  to  attack  even  the  temderest  vegetable  on  them,  while  it  has 
often  killed  similaa*  vegetables  in  the  mu^.  This  statement  is  also  true 
o£  sugar  cane.  White  the  sugar  cane  in  the  muck  is  frequently  frost- 
bitten, and  in  a  few  instances  has  been  killed,  no  such  damage  has 
ever  been  observed  on  the  cane  grown  en  the  pine  lands.  This  impor- 
tant observation  leads  to  the  b^ief  that  the  season  for  the  manufiic- 
ture  of  sugar  from  cane  grown  cm  these  lands  can  be  indefinitely  pro- 
longed. It  can  a^so  be  postponed  in  the  winter  until  such  time  as  the 
canes  have  reached  thw  maximum  content  of  sugar.  With  the  muck 
iMids  in  this  part  of  the  State  such  a  postponement  would  sometimes 
be  attended  with  danger,  although  in  the  muck  soils  lying  1€0  mites 
ftirther  south  this  danger  would  not  exist. 

CANE   GROWN   ON   SANDY   SOILS. 

The  best  result  obtained  at  Runnymede  in  the  growth  of  sugar  cane 
has  been  on  the  sandy  soils  mentioned.  These  soils  appear  to  be  pure 
sand.  3%ey  do  not  contain  a  sulfieient  aflMunt  of  TegeSMt)te  matter  to 
gtve  them  the  dark  color  which  is  feund  in  the  hammock  lands.  T^ey 
have  apparently  small  quantities  of  mineral  plant  food,  and  yet  witii 
only  a  moderate  degree  of  iwrttliiation  with  the  i^cessary  mineral 
and  organte  elements  exoeltent  csac  ^  grown,  ytelding  from  10  to  12 
tons  per  acre,  and  oontaining,  as  analyses  have  shown,  as  hi^  as  19*5 
per  ee&t  of  sugar,  l^eee  oaaes  are  6h(MFter,  stouter,  hardier^  wad  harder 
tbBJJL  tine  canes  grown  ta  the  mxKk  soil. 

€ANE-G«OTWINa  IN  THE  MUCK  SOILS. 

The  result  oi  tbe  experiments  in  growing  eame  in  the  muek  soiis  dar- 
ing the  past  year  has  omphasiaEed  the  fact  that  the  great  trouble  to  be 
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ftfttieipated  m  aaeh  seds^  a«idd  firoea  ^yecr  ^fleieney  m  »iii^^  plant 
food,  is  doe  to  deftewBt  drsuaa^.  it  is  eleuiy  doBowitratdd  tliat  in 
msatj  of  these  aeiki  fte  fl^stem  of  opect  ditebieSy  the  o&Iy  syst^i  of 
dmiostgt  eo  iiaur  ad^jpted^ie  totaklj  inadeqste  to  aeetire  a  pro^  freeing 
of  tto  soil  fron  water  diaziag  the  iMuneaee  pseeipitsitiofi  whidi.  oeetirs 
IB  thttt  re^km  from  Maj  to  October.  The  i^lds  ef  eane  in  tiwse  soiha 
make  exedli^it  growth  a^  first  aad  mitil  the  aeeeae  of  the  heayj  raias 
aiiid  giye  every  prevuBe  of  a  magniiefint  harreaft..  Aiter  the  setting 
in  of  the  rsuBy  seMOtt^  hewer^^  thej  begm  to  diffimtnh  in  Titnlrtj  and 
periiih  before  reaehiBg  maturity.  It  is  profMorsed  to  try  to  remedy  this 
trouble,  in  an  experimental  ws^,  by  parwuig  a  ay»kem  erf  tite  drainage, 
and  for  the  experiments  during  the  coming  year  a  sufiBcient  amount  of 
agricultural  tiling  has  been  orfered  and  placed  in  position  to  secure 
some  reliable  data  in  regard  to  the  effect  of  such  drainage  upon  the 
growth  of  the  crop. 

"Seiw  tftrieties  of  seedling  canes  hare  been  obtained  through  the  cour- 
tetsy  of  the  Royal  Agricnitnral  Society  of  British  Guiana,  and  these 
have  been  plaiited  on  the  station  at  Rnnnymede,  in  addition  to  the  other 
foreign  varieties  now  growing  there. 

CASSAVA   AS    A   ROTATrOW   CROP. 

Experiments  with  cassava  as  a  rotation  crop  are  still  very  promising. 
A  large  growth  of  cassava  can  be  obtained  per  aere  upon  the  sandy 
soils  and  even  larger  growths  upon  the  muek  soils.  An  average  crop 
of  4  tons  of  roots  per  acre  is  not  an  extravagant  statement  to  make 
concerning  the  yield  of  the  pine  himls.  Experiments,  already  cited  in 
annual  reports,  have  shown  that  these  roots  have  over  30  per  cent  of 
starch.  Starch  made  ftrom  cassava  ia  extremely  pure,  free  from  nitrog- 
enona  matter,  and  suitable  both  for  food  and  for  laundry  purposes.  It 
is  b^teved  that  the  production  of  starch  can  be  made  a  very  profitable 
adjunct  to  the  growth  of  sugar  in  all  those  regions  of  Flonda  little 
exposed  to  the  dangers  of  frost. 

TOBACCO  CULTURE — PROSPECTS. 

Onlj  a  begimiiBg  has  been  made  in  the  eiiltvtre  of  tobacco^  bat  it  may 
be  said  that  th^re  is  a  fsdr  proapeet  of  growing  apon  theee  soils  a  tobacco 
which  in  many  re^^eeta  will  s^iproa^  in  q»altky  the  celebrated  Gubaii 
products. 

Daring  tiie  past  year  the  IMvtoion  o£  Chemistry  has  done  a  large 
amount  of  work  for  the  Division  of  Forestry.  This  work  has  consisted 
in  the  examination  of  wo€>ds  for  tannin  and  tanning  material^  and  in 
the  analysis  of  sections  of  pine  trees  to  determine  the  chai-acter  and 
distribution  of  the  restnoas  bedies  which  they  coatain.  This  work  has 
empLeyed  one  analyst  daring  almost  the  whole  year,  aibd  part  of  the 
time  two  ehemi&ts  have  been  engaged  in  these  inyestigations. 

TAKISfIN   AND  TANNING  MATJERlAJj&k 

Some  of  this  work  has  been  of  the  most  interesting  kind.  Chief 
aaoug  the  good  results  whkh  have  been  obtained  is  the  investigation 
of  the  methods  of  det^minini^the  valne  of  tannin  and  tanning  materials. 
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As  a  direct  result  of  the  work  which  has  been  done,  a  system  of  cooper- 
ation has  been  established  among  the  tannin  chemists  of  the  country 
similar  in  every  respect  to  that  secured  in  the  Association  of  Agricul- 
tural Chemists.  Samples  of  hide,  powder,  and  tanning  materials  have 
been  distributed  to  chemists  from  the  Division  of  Chemistry  for  cooper- 
ative work,  analysis,  and  the  comparison  of  the  results  obtained. 
Already  a  uniform  provisional  system  of  analysis  has  been  adopted,  and 
it  is  to  be  expected  that  this  work  will  become  a  part  of  the  investiga- 
tions of  the  Association  of  Official  Agricultural  Chemists  and  tlie  chem- 
ists engaged  therein  will  cooperate  with  that  body  in  the  further  prose- 
cution of  the  praiseworthy  objects  in  view. 

RESINS  IN  PINE   TREES— ANALYSES. 

Most  interesting  results  have  also  been  secured  in  the  examination 
of  the  distribution  of  the  resinous  bodies  in  pine  trees,  both  those  which 
are  unbled  and  those  which  have  been  bled  for  turpentine.  The  result 
of  these  investigations  has  been  laid  before  the  American  Chemical 
Society  and  also  transmitted  to  the  Division  of  Forestry  for  its  use. 

Another  valuable  result  of  the  work  has  been  in  the  elaboration  of 
the  methods  of  analysis,  especially  in  the  investigation  of  a  new  method 
of  determining  the  total  amount  of  resin  by  the  precipitation  of  the 
abiotic  aeid  which  it  contains  as  an  insoluble  copper  salt.  This  process 
has  greatly  shortened  the  analytical  methods,  and  also,  it  is  believed, 
rendered  them  more  accurate. 

POOD   ADULTBRATION. 

The  work  of  examining  canned  foods  for  adulterants  and  preserva- 
tives, to  which  reference  was  made  in  the  last  annual  report,  has  been 
extended  to  complete  the  examination  of  canned  vegetables.  It  was 
not  found  possible  within  the  year  to  finish  all  the  work  necessary  to 
this  examination  with  all  kinds  of  canned  and  preserved  goods. 

AJDDED  PRESERVATIVES. 

With  canned  vegetables  the  work  has  been  directed  chiefly  to  the 
detection  of  any  preservatives  which  may  have  been  added  and  to  the 
character  of  the  vessels  in  which  the  goods  are  preserved,  and,  inci- 
dentally, to  the  food  value  and  digestibility  of  the  contents  of  the  cans. 

In  the  preserving  of  vegetables  if  they  be  subjected  to  a  temperature 
sufficiently  high  and  prolonged  to  kill  all  germs  it  is  found  that  they 
are  partially  disintegrated  and  rendered  less  attractive  to  the  eye. 
For  this  reason  a  lower  temperature  has  been  employed  by  some  packers 
for  the  preservation  of  the  foods,  and  the  subsequent  growth  of  genus 
which  may  not  have  been  destroyed  by  this  low  temperature  has  in 
some  instances  been  prevented  by  the  addition  of  preservatives,  such 
as  salicylic,  sulphurous,  and  boric  acids. 

Opinions  are  divided  in  regard  to  the  wholesomeness  or  unwhole- 
somenessof  these  added  preservatives,  the  great  weight  of  testimony 
being  to  the  effect  that  while  these  bodies  in  small  quantities  are  not 
injurious  to  health,  yet  the  continual  use  of  them,  even  in  such  small 
quantities,  may  finally  become  prejudicial.  It  is  also  shown  that  the 
same  qualities  Avhich  enable  these  preservatives  to  prevent  the  action 
of  microorganisms,  and  thus  preserve  the  food  from  decay,  are  also 
active  in  the  digestive  organs  and  hinder  the  normal  functions  of  the 
digestive  ferments.    In  other  words,  the  forces  which  tend  to  preserve 
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in  this  way  the  vegetables  from  decay  also  tend  in  like  manner  to 
retard  the  processes  of  digestion.  The  fair  conclusion  is  that  the  use 
of  added  preservatives  in  canned  vegetables  is  objectionable.  This 
conviction,  liowever,  is  not  strong  enough  to  warrant  the  absolute 
inhibition  of  these  bodies,  but  the  consumer  would  be  suflBciently  pro- 
tected if  the  law  should  require  that  on  each  can  of  preserved  vege- 
tables a  statement  should  be  found  as  to  the  character  of  the  preserva- 
tive used  and  the  amount  of  it  which  has  been  added.  The  consumer 
and  his  medical  adviser  are  thus  properly  forewarned  of  the  danger 
which  they  may  encounter  in  the  way  of  such  foods,  and  if  in  the  face 
of  this  announcement  they  see  fit  to  continue  their  use,  it  is  a  matter 
which  rest«  solely  with  them,  and  they  can  not  hold  the  guardians  of 
the  public  health  responsible  for  any  ill  effects  which  may  follow.  Con- 
cisely, the  views  which  we  have  reached  as  a  result  of  these  investiga- 
tions are  these:  First,  that  the  use  of  added  preservatives  is,  upon  the 
whole,  objectionable;  second,  that  their  absolute  inhibition  is  not  war- 
ranted by  the  facts  which  have  come  to  our  knowledge,  but  in  all  cases 
their  presence  should  be  marked  upon  the  label  of  the  can. 

THE   USB  OP  COPPER   AND   ZINC. 

There  are  certain  added  chemicals  which  are  found  in  many  varieties 
of  canned  vegetables  which  are  used  not  especially  for  the  purpose  of 
preserving  them,  but  for  adding  to  the  attractiveness  of  their  appear- 
ance. These  are  chiefly  the  use  of  copi)er  and  zinc  salts  to  secure  and 
preserve  the  green  color  of  canned  peas,  beans,  etc.  The  use  of  copper 
for  this  purpose  is  a  very  old  one.  Long  ago  it  was  observed  that  the 
cooking  of  peas,  beans,  and  other  green  vegetables  in  imperfectly  cleaned 
coi)per  vessels  would  secure  a  deeper  and  more  attractive  green  appear- 
ance for  the  cooked  product.  It  did  not  take  the  observing  cook  long 
to  discover  that  this  improvement  in  appearance  was  due  to  the  copper 
or  zinc  present  in  the  copper  or  brass  vessels.  The  same  effect  was 
found  to  be  produced  when  these  vegetables  were  cooked  in  ordinary 
vessels  with  the  use  of  small  quantities  of  copper  or  zinc  salts.  Upon 
the  whole  copper  salts  were  found  more  convenient  for  this  purpose, 
and  hence  at  the  present  day  an  immense  industry  has  grown  up  in  the 
greening  of  canned  vegetables  by  the  use  of  copper  and  zinc,  especially 
of  the  former,  and  it  is  found  that  a  large  part  of  such  canned  goods 
exposed  for  sale  in  this  country  has  been  greened  by  the  addition  of 
copper^  and  in  some  cases  of  zinc.  For  instance,  the  amount  of  copper 
found  in  peas  of  French  origin  was  uniformly  much  greater  than  that 
found  in  American  canned  peas.  Of  43  samples  of  American  canned 
peas  examined,  32'50  per  cent  were  found  to  contain  no  copper,  while 
67-44  per  cent  were  colored  with  copper.  Of  36  samples  of  French 
peas,  all  were  colored  with  copper  except  one,  which  was  colored  with 
zin6.  In  regard  to  the  quantity  of  copper  found,  the  following  com- 
parison will  be  of  interest: 


Amount  of  copper  per  kilogram. 


Less  than  10  milligramR 

Between  10  nod  18  milligrams  . 

OA'er  16  milligrams 

Over  25  milligrams 

Over  50  roilligraros 

Over  75  milligrams 

Over  100  mUligrams 

AG  93 13 


Americxm 
peas. 


Per  cent, 
30-23 
11-63 
25  58 
16-28 

6-08 

0 

0 


French 
peas. 


Peretnt. 

0 

6-74 
04-29 
8S-57 
GO 

31  43 
11-43 
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The  occftsional  nse  of  a  small  quantity  of  a  copper  or  zine  salt,  it 
mast  be  allowed,  can  be  practiced  withont  material  injury  to  health. 
On  the  other  hand,  the  continual  and  regular  consumption  of  eren  the 
small  quantities  of  these  materials  present  in  canned  vegetables  must 
be  regarde<l  as  at  least  prejudicial  to  health.  Therefore  it  is  concluded 
that  the  public  health  will  be  sufficiently  conserved,  provided  each  caa 
of  vegetai>les  which  has  been  greened  artificially  in  this  way  shall  bear 
plainly  marked  upon  the  label  the  nature  of  the  greening  material  and 
the  amount  thereof  employed.  The  i^8i)onsibility  for  the  use  of  these 
vegetables  will  then  be  thrown  upon  the  consumer,  and  he  can  exercise 
his  own  judgment  with  regard  to  the  matter. 

The  question  of  the  use  of  copper  in  canned  goods  has  been  agitated 
in  France  for  nearly  a  quarter  of  a  century.  At  first  the  committees 
appointed  by  the  Government  to  investigate  the  matter  reported  uni- 
fonoly  against  the  use  of  copper  for  greening.  While  French  packers 
were  not  allowed  for  some  time  to  sell  their  copper-treated  goods  to 
French  consumers,  they  were  not  prevented  i¥om  using  copper  when 
the  goods  were  intended  for  export.  For  instance,  in  1S75  some  Bor- 
deaux imckers  labeled  their  goods  "Green  peas  (or  beans)  greened  with 
sulphate  of  copper.  Made  especially  for  exportation  to  America  and 
England,  and  not  sold  for  Fi'cnch  use."  Copper  was  present  in  some  of 
these  samples  to  the  extent  of  40  milligrams  per  kilo.  After  this  practice 
had  gone  cm  for  some  time  the  board  of  hygiene  of  the  Gironde  concluded 
to  prohibit  it,  stating  that  no  distinction  should  be  made  between  goods 
destined  for  exportation  and  those  intended  for  home  consumptiofi. 
Nevertheless,  there  was  such  a  demand  for  goods  of  this  kind  that  the 
exigencies  of  conmerce  gradually  got  the  better  of  the  hygienist,  with 
the  reswilt  that  the  French  Government  has  finally  i>ermitt&  the  use  of 
copper  in  greening  canned  vegetables,  requiring,  however,  that  some 
definite  mark  shall  be  used  in  connection  therewith.  The  canners, 
however,  were  shrewd  enough  to  elude  the  necessity  of  marking  their 
goods  as  having  been  gree»«i  with  copper  or  zinc,  and  fulfill  tlie  letter 
of  the  law,  if  not  the  spirit,  by  marking  them  with  some  indefinite  mark 
such  as  A  Vanglaise.  The  result  is  that  the  purchaser  of  these  goods 
has  no  intinatiofi,  as  far  as  the  label  is  concerned,  of  the  nature  of  the 
material  which  is  employed  in  greening,  and  the  canners  themselves 
claim  that  if  they  were  compelled  to  mark  their  goods  as  having  been 
greened  with  copper  or  zinc  it  would  entirely  destroy  their  sale.  The 
question  here  it^  one  of  sight  and  not  of  taste  or  digestive  value,  and 
it  seems  that  it  would  be  wise  to  recommend,  to  the  consumer  of  canned 
goods  to  be  content  to  use  them,  even  if  they  are  slightly  pale  or  yellow, 
rather  than  to  have  them  of  a  bright- green  color  at  the  possible  expcmse 
of  health  and  comfort. 

VESSELS  USKB. 

Another  prominent  feature  of  the  work  which  we  hare  conducted  is 
found  in  the  examination  of  the  vessels  containing  the  vegetables.  In 
Germany  the  law  requires  that  the  tins  employed  for  holding  the 
canned  goods  shall  not  contain  more  than  1  per  cent  of  lead.  In  this 
country  there  is  no  restriction  whatever  in  regard  to  the  character  of 
the  tin  employed,  and,  as  a  result  of  this,  the  tin  of  some  of  the  cans 
has  been  found  to  contain  as  high  a«  12  per  cent  of  lead.  There  is  no 
question  whatever  among  physiologists  in  regard  to  the  effect  of  lead 
salts  upon  the  human  system.  The  continual  ingestion  of  even  minute 
quantities  of  lead  into  the  system  is  followed  eventually  by  the  most 
serious  results.  Painters'  colic,  lead  palsy,  and  other  serious  diseases 
well  known  to  physicians  are  the  direct  effects  of  the  continual  expos- 
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lire  of  the  system  to  the  infl«eiiC8  of  aaiurte  portions  of  lead  wilts. 
TlHMrefore  the  greftteftt  caare  crhoaM  be  exercaaed  in  the  preparatioft  of 
eaBBed  good^  to  exel«de  erery  passibOsty  of  the  ingestion  of  lead. 
Even  tin  aalt^  are  polsoiMmfi,  bnt  not  to  the  extent  of  lead,  so  thaft  the 
presence  ef  %  amute  portion  of  tin  in  canned  vegetables^coming  from 
the  eroeion  of  the  c^ms  contaming  them,  i^  not  a  n^atter  of  snch  eerious 
impart  as  the  preeence  of  lead.  Perhaps  it  would  be  qnite  impossible 
to  exclude  tin  absohitely  from  canned  goods  when  they  are  canned  in 
thi,  bat  it  is  jvossible  to  exchide  the  salts  of  lead.  This  can  be  done 
by  reqpiiriog  that  the  tin  shall  not  contam  more  thaa,  soy,  1$  per  cent 
of  leEid,  and,  m  the  seeond  piaee,  that  the  solder  which  is  employed 
shall  be  as  fr*ee  froift  lead  as  itossible.  In  Oerman^y  the  solder  emx)loyed 
IB  sealing  the  eans  is  not  aHowed  to  contain  over  Id  per  cent  of  lead, 
while  in  thk  eonntry  the  analyses  of  nuiaeroas  samples  of  the  solder 
employed  show  that  it  co&tains  folly  50  per  cent  of  lead.  In  addition 
to  this  there  is  no  canre  taken  to  prevent  the  solder  from  coming  in^ 
esfntaet  with  the  eo»teBts  cfi  the  ean.  It  is  not  a  rare  thing  in  care- 
fully  cxamiBing  the  contents  of  a  can  to  find  pellets  of  solder  soone- 
wheore  therein.  Often  en  exasdning  the  inside  of  a  can  it  is  fbond  that 
large  var&ces  of  solder  on  the  sesons  ave  exposed  to  the  action  of  the 
aeid  contents  of  the  can. 

Another  great  source  of  danger  from  lead  has  been  disclosed  by  the 
analytical  work,  viz,  in  the  use  of  glass  vessels  closed  with  lead  tops 
or  with  rubber  pads,  in  which  sulphate  of  lead  is  found  to  exist.  As  a 
SfVHFple  of  this,  the  goods  of  a  mamffiactarer  of  Bordeaux  may  be  men- 
tioiied.  AH  the  samples  of  his  goods  exanrined  were  put  up  in  lead- 
topped  glass  bottles.  All  ejEceptooe  contained  salicylic  acid,  and  all  of 
them  save  one  contained  cox>per.  In  oite  of  these  samples  lead  existed 
to  the  enonnous  amoffnt  of  35.2  nHlligrams  i)erkiloj  in  another  15.6 
milligrams  per  kilo  were  found,  while  in  one  sample  the  extraordi- 
nary quantity  of  46  milligrams  jyerkilo  was  discovered. 

It  is  not  difficult  to  see  how  goods  covered  with  lead  tojw  can  be  con- 
taminated. It  may  be  claimed  that  th^e  goods  should  never  be  turned 
irpside  down,  but  the  shippers  pay  little  attention  to  such  directions, 
and  the  resnFt  is  that  the  goods  may  be  kept  for  days  or  even  weeks  in 
siich  a  position  a«  to  bring  the  contents  af  the  can  into  contact  with  the 
lead  tops  or  with  the  rwbhsr  pads  containing  lead.  The  constant  con- 
Sffmer  of  s«ch  goods,  therefore,  must  run  some  risk  of  being  exposed  to 
the  insidiotts  tnroads  of  some  of  the  diseases  peculiar  to  the  action  of 
SBorall  quanrtities  of  lead  upon  the  human  organism.  It  is  not  too  much 
to  ask  that  the  law  ^ofiM  require  the  ciuiners  to  exercise  the  utmost 
eare  to  exelade  all  dangers  of  this  kind. 

The  general  result  of  the  examinatioii  of  the  canned  goods  exjwsed 
for  sale  in  this  country  leads  to  the  rather  unpleasant  condasion  that 
in  some  cases  thfe  constfmers  thereof  are  exposed  to  greater  or  less  dan- 
gers from  jjewoning  from  copper,  zinc,  tin,  and  leiwi.  These  dangers 
eofiM  be  easily  removed  if  the  manufacturers  of  these  goods  were 
required  to  fellow  the  dicta  of  a  reasonable  regard  to  public  hygiene. 

FOOD  VALUE  AND  DIGESTIBILITY   OF  CANNED   GOODS. 

In  regard  to  the  food  vahie  and  digestibility  of  canned  goods  inter, 
esting  data  have  also  been  obtained.  It  is  hardly  necessary  to  call 
attentkn  to  the  £ftet  revealed  by  the  exami nations,  l^at  some  of  the 
canned  vegeiables,  like  the  same  kind  of  vegetables  when  green,  are 
meacB  a  condiment  than  a  foodr  This,  however,  does  net  cofistitute  any 
aETgirment  for  their  excAusioiu 
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The  fact  must  not  be  lost  sight  of  that  the  human  being  is  not,  like 
other  animals,  to  bo  fed  merely  with  a  view  to  securing  the  most  rapid 
development  of  the  body  and  deposition  of  fat  in  proportion  to  the  cost 
of  food  consumed.  The  great  difference  in  the  principles  of  human  feed- 
ing as  compared  with  cattle-feeding  is  found  in  the  recognition  of  the 
property  of  taste.  Any  system  of  human  feeding  which  rests  solely 
upon  the  food  value  of  what  is  consumed  or  the  number  of  calories 
which  such  food  will  produce  when  burned  is  radically  wrong.  It  is 
true  that  human  beings  should  have  nourisliment,  but  this  is  only  a 
very  small  i>ortion  of  the  cost  of  human  food,  and  from  an  economical 
point  of  view  the  least  important.  The  palatability  of  the  food,  its  gen- 
eral attractiveness,  its  power  of  giving  pleasure  and  promoting  socia- 
bility are  of  more  monetary  importance  in  the  human  dietary  than  the 
bare  necessity  of  preservin  g  life.  For  this  rea  son  no  t  only  the  rich,but  even 
the  laboring  man  in  moderate  circumstances  is  warranted  in  expending 
a  large  portion  of  the  amount  which  he  has  to  devote  to  the  sustenance 
of  himself  and  his  family  for  those  things  which,  while  they  may  not  be 
very  nutritious,  are  palatable  and  inviting.  The  practice,  therefore, 
of  preserving  vegetables  during  the  season  when  they  are  most  abun- 
dant, and  thus  providing  them  in  a  practically  green  state  when  they 
are  least  abundant  and  most  expensive,  is  one  which  can  not  be  too 
highly  commended. 

PURPOSES  OF   THE  INVESTIGATION. 

Many  of  the  packers  of  canned  goods  have  misunderstood  the  purpose 
of  the  investigation  which  has  been  made  by  the  Department.  There 
was  no  intention  in  this  investigation  to  cast  discredit  upon  any  such 
process.  It  is  true,  we  considered  it  our  duty  to  report  fully  upon  all 
the  materials  found  in  canned  goods,  and  which,  in  our  opinion,  ought 
not  to  have  been  there,  and  which  were  prejudicial  to  health.  We 
likewise  considered  it  proper  to  point  out  the  fact,  in  the  special  report 
issued  on  this  subject,  that  the  actual  amount  of  nutritive  material  in 
canned  goods  was  wholly  disproportionate  to  the  price  paid  therefor, 
and  that  a  person  purchasing  thus  an  expensive  luxury  might  also  be 
securing  a  food  which  contained  added  bodies  prejudicial  to  health. 
The  object,  however,  in  calling  attention  to  these  facts  was  to  impress 
upon  the  canners  and  the  public  the  necessity  of  preparing  canned 
goods  without  these  objectionable  features.  In  fact,  the  position  taken 
in  the  report  was  of  such  a  conservative  nature  that  it  was  not  deemed 
advisable  to  utterly  condemn  the  practice  of  adding  salicylic  acid,  sul- 
phurous acid,  copper,  zinc,  etc.,  to  canned  goods,  but  simply  to  ask  that 
in  all  cases  where  such  additions  had  been  practiced  the  label  should 
call  attention  to  the  fact,  leaving  the  responsibility  for  any  injury  which 
might  accrue  from  the  consumption  of  these  goods  to  rest  upon  the'  pur- 
chaser and  canner  in  common.  In  other  words,  if  a  consumer  of  canned 
goods  purchase  materials  which  are  known  to  contain  these  preserva- 
tives and  coloring  matters,  the  responsibility  rests  largely  upon  himself, 
and  the  duty  of  the  Department  to  the  public  has  been  fully  discharged 
in  calling  attention  to  the  possible  dangers  which  may  accrue  from  the 
use  of  these  bodies  and  the  necessity  for  requiring  the  persons  who 
prepare  them  to  plainly  state  upon  the  labels  the  character  of  the 
materials  employed. 

In  the  same  way  the  purpose  of  the  special  report  in  calling  attention 
to  the  enormously  high  price  paid  for  the  nutritive  material  in  canned 
goods  has  been  misunderstood.  There  are  cases  where  the  resources 
at  the  command  of  the  consumer  are  so  limited  as  to  render  it  neces- 
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sary  for  the  sustenance  of  life  that  lie  should  secure  as  high  a  quantity 
of  nutritious  material  as  possible  for  the  sum  at  his  command.  In 
these  cases  there  is  no  choice  left  in  regard  to  consulting  the  ta«te  or 
the  eye.  It  is  a  matter  of  necessity  that  life  should  be  preserved.  In 
such  a  case  the  expenditures  for  food  should  rest  upon  the  same  ground 
as  in  cattle-feeding.  By  pointing  out  in  the  special  report  the  high 
price  of  the  nutrient  in  such  foods  it  was  intended  that  this  might 
l)rove  of  some  advantage  to  the  person  temporarily,  perhaps,  m  circum- 
stances which  rendered  the  maintenance  of  life  the  first  object  in  the 
pmchase  of  food.  These  ideas  were  incorporated  in  the  special  report 
in  the  following  words: 

A  careful  perusal  of  the  data  in  tbo  body  of  the  report  will  not  fail  to  convince 
every  unbiased  person  tbat  the  use  of  canned  vegetables  is,  upon  tbo  whole,  an  expen- 
sive luxury.  It  is  not  the  purpose  of  this  investigation  to  disconrage  tbo  use  of  such 
bodies,  but  only  to  secure  to  tbo  consumer  as  pure  an  article  as  possible.  Never- 
theless, theso  practical  conclusions  loay  prove  of  some  help  to  the  laboring  man  and 
the  head  of  a  family,  -when  ho  finds  himself  in  straigbteued  circumstances,  by  assist- 
ing him  in  investing  his  money  in  a  wiser  and  more  economic  way  than  in  the  pur- 
chase of  canned  vegetables.  An  expenditure  of  10  or  15  cents  for  a  good  article  of 
flour  or  meal  will  procure  as  much  nutriment  for  a  family  as  the  investment  of  $3 
or  $4  in  canned  goods  would. 

PROTESTS   OF   PACKERS. 

In  many  cases  where  the  chemical  examination  disclosed  the  presence 
of  preservatives  in  certain  canned  foods  the  packers  have  protested 
that  a  mistake  in  analysis  had  been  made.  It  is  not  necessary  to  call 
attention  to  the  fact  that  chemists  are  far  from  infallible,  and  that  mis- 
takes in  analysis  may  be  and  are  frequently  made.  In  matters,  however, 
of  this  kind  extreme  care  is  employed,  and  where  an  indication  of  pre- 
servative was  found  special  corroborative  tests  were  made.  In  all 
cases  of  doubt  the  foods  were  passed  as  being  without  added  preserva- 
tives. Where,  however,  the  chemical  action  was  plain  and  unmistaka- 
able,  there  was  but  one  course  to  pursue  in  making  the  report,  viz,  to 
state  the  facts  as  observed.  Numerous  protests  have  been  received 
from  packers  in  regard  to  this  matter,  and  in  many  cases  additional 
examinations  have  been  made  and  in  every  instance  with  corroborative 
results.  It  is  quite  possible  that  imitations  of  the  goods  of  packers 
with  established  reputations  have  been  made  by  unprincipled  parties. 
One  packer  acknowledged,  in  protesting  that  his  goods  had  been  mis- 
represented by  the  report,  that  his  firm  was  in  the  habit  of  giving 
pa(5kages  of  labels  to  its  customers,  who  complained  in  some  cases  that 
the  labels  as  purchased  had  been  soiled  or  torn.  It  is  not  difficult  to 
surmise  that  in  many  such  cases  these  labels  may  have  been  affixed  to 
goods  of  a  diflerent  quality  from  those  put  up  Dy  the  original  packer. 
In  every  instance  we  have  been  perfectly  willing  to  thoroughly  review 
any  contested  ground,  and  are  anxious  that  all  packers  who  ieel  that 
their  goods  have  been  misrepresented  shall  have  a  full  and  fair  review 
of  the  work.  We  shall  be  only  too  glad  to  make  any  correction  in  case 
any  mistake  shall  be  found. 

It  is  belicA^ed  that  the  effect  of  the  investigations  wilH)e  of  a  most 
salutary  kind.  Canners  will  be  more  careful  in  the  character  of  the 
tins  which  are  used  in  the  manufacture,  in  sterilization,  and  more  par- 
ticularly in  the  exclusion  of  all  objectionable  preserving  reagents. 
There  can  bo  no  possible  objection,  however,  to  the  moderate  use  of 
common  salt  or  sugar  where  the  addition  will  tend  either  to  improve  the 
flavor  or  the  keeping  quality  of  thegoods;  nor,  on  the  other  hand,  should 
there  be  any  objection  to  the  use  of  copper  in  greening,  as,  for  instance, 
with  canned  peas,  if  the  consumer  be  plainly  informed  of  the  fact. 
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Ib  regard  t^  ihe  use  of  salicylic  acid  and  other  pfeservattves  of  this 
diaraeter,  Uttte  csto  be  said  in  addition  to  what  has  already  b^en  cited. 
There  is  a  widespr^^  belief  among  i>hysician8  and  physiologists  that 
tifcc  cofttimiied  nse  of  salicylic  acid,  CTcn  in  small  qnantHaes,  is  injnri<ms. 
TfakNre  are  sew*  physieiaos  and  physiologists,  however,  who  do  not  share 
this  b^ef.  In  a  ease  of  doubt  of  this  kind  it  is  safe  to  go  on  tl)c  pro- 
hibition side.  There  is  no  doubt  of  the  fact  that  vegetables  can  be  well 
preserved  wrthofit  the  use  of  salicylic  acid.  There  is,  therefore,  no 
Becessity  for  its  eiBployuacnt,  and  it  is  hoped  that  packers  in  general 
will  exclude  it  from  thelist  of  materials  added  t-o  their  preserved  goods. 

MiSCEZJLiANISOnS  'WORZL 

The  miscellaneous  work  of  the  division  has  been  in  the  line  of  that 
nsually  practiced.  It  wonld  not  be  profitable  to  recount  here  the  vari- 
ous analyses  which  have  been  made  under  this  head.  Numerous 
samples  (rf  waters  used  for  watering  stock  and  for  irrigation  purposes, 
BAinerals  supposed  to  contain  phosphates,  samples  of  marls,  soils,  and 
occasional  samples  of  minerals  conta-ining  precious  metals  have  come 
under  this  head. 

It  may  be  well  to  state,  for  the  information  of  those  desiring  work  of 
this  kind,  that  the  Division  of  Chemistry  no  longer  makes  assays  of 
minerals  for  the  precious  metals.  The  only  furnaces  we  have  which 
we  could  use  for  the  purpose  are  those  employed  for  incineration  in 
the  preparation  of  ash  for  analysis.  As  these  incinerations  are  made 
in  platinum  dishes,  the  use  of  these  furnaces  for  assays^  introducing 
into  them  large  quantities  of  oxide  of  lead,  would  render  them  danger- 
ous to  dishes  of  platinum. 

It  may  be  well,  further,  to  call  attention  to  the  faxit  that  miscellaneous 
requests  for  the  analysis  of  fertilizers  and  soOs  are  uniformly  referred 
to  the  experimental  stations  of  the  States  whence  the  requests  come. 
There  are  so  many  local  conditions  necessary  to  l>e  taken  into  account 
that  soil  analyses,  with  the  labor  and  exi>ense  necessary,  are  of  little 
profit  when  made  on  samples  taken  at  random  and  without  knowledge 
of  the  conditions  necessary  to  make  them  typical  and  at  a  place  remote 
from  their  location.  It  is  far  more  profitable  and  proper  that  the 
farmers  should  apply  to  their  State  experiment  stations,  and  not  to  tlie 
DepartBient  of  Agriculture  at  Washington,  for  information  of  this  kind. 

The  same  remarks,  to  a  limited  extent,  may  be  applied  to  the  mis- 
cellaneous examination  of  fertilizers.  Many  of  the  Stutes  now  have 
fertilizer-control  laws  for  the  protection  of  the  farmer.  Again,  loeal 
considerations  are  of  the  greatest  weight  in  determining  the  value  of  a 
fertilizer  in  any  given  case.  The  actual  value  for  crop-producing  pur- 
poses of  any  commercial  fertilizer  is  not  determiaed  alone  by  the  per- 
centage of  plant  food  it  contains;  the  character  of  the  soil  to  which  the 
fertilizer  is  to  be  appliM  has  much  to  do  with  its  value  as  a  crop  pro- 
ducer; therefore  any  information  which  may  be  given  in  a  miscella- 
neous way  in  regard  to  tl>e  value  of  a  fertilizer  cim  not  be  taken  at  its 
full  worth  without  a  knowfedge  of  the  character  of  the  soil  to  which  it 
is  to  be  applied. 

It  is  well  again  to  call  attention  to  the  fact  that  it  is  not  the  function 
of  the  Division  of  Chemistry  to  make  analyses  of  mineral  and  artesian 
waters  for  supposed  medicinal  qujdities.  If  such  waters,  however,  are 
to  be  used  for  agricultural  purposes,  they  should  be  referred  to  the 
State  experiment  stations  and  not  to  the  Department  of  Agriculture. 


REPORT  OF  THE  ENTOMOLOGIST. 


Sib  :  I  have  the  honor  to  present  herewith  my  annual  report  as  Ento- 
mologist for  the  calendar  year  1893.  Following  the  plan  of  the  last 
report,  I  have  treated  in  a  general  way  of  the  work  of  the  division  during 
the  year  and  have  added  a  few  short  articles  upon  some  of  the  more 
important  of  the  insects  which  have  been  under  investigation. 
Very  respectfully, 

0.  V.  BiLEY, 

JSntomologist. 
Hon.  J.  Stbrling  Morton, 

Secretary. 


INTRODUCTORY. 

The  Division  of  Entomology  is  brought  directly  into  contact  with  the 
farmers  and  fruit-growers  of  the  country,  as  it  is  appealed  to  in  all 
emergencies  where  crops  are  being  injured  or  destroyed  by  insect  agency. 
For  this  reason  the  correspondence  has  steadily  grown  during  the  last 
eight  years,  although  without  any  corresponding  increase  in  the  appro- 
priations or  available  force  for  correspondence.  The  files  of  the  division 
show  that  over  4,000  letters  of  inquiry  have  been  answered  during  the 
year,  exclusive  of  those  attended  to  by  circulars  printed  and  mimeo- 
graphed. In  many  cases  the  information  sought  can  be  given  only 
upon  renewed  investigation,  as  new  problems  present  themselves  almost 
daily  during  the  growing  season.  The  division  is  also  called  upon  to 
do  a  great  deal  of  museum  work  in  the  sense  of  det^mining  species 
sent  in  either  by  farmers  or  by  experiment  station  experts,  as  it  has 
come  to  be  looked  upon  as  a  center  of  information  in  these  particulai^s. 
Thus,  some  10,000  specimens  have  been  examincKl  during  the  year — a 
work  facilitated  by  the  cooperation  of  the  U.  S.  National  Museum. 

The  publications  of  the  division  during  the  year  have  been  as  follows : 
Insect  Life,  Volume  v,  Nos.  3,  4,  and  6,  and  Volume  Vi,  Nos.  1  and  2; 
Bulletin  No.  28,  The  More  Destructive  Locusts  of  America  North  of  Mex- 
ico, by  Lawrence  Bruner;  Bulletin  No.  29,  Report  on  the  Boll  worm  of 
Cotton  (Helioihis  armiger  Hiibn.),  made  under  the  Direction  of  the 
Entomologist,  by  F.  W.  Mally;  Bulletin  No.  30,  Reports  of  Observa- 
tions and  Experiments  in  the  Practical  Work  of  the  Division,  made  under 
the  Direction  of  the  Entomologist;  Bulletin  No.  31,  Catalogue  of  the 
Exhibit  of  Economic  Entomology  at  the  World's  Columbian  Exposition, 
Chicago,  111.,  made  under  the  Direction  of  the  Entomologist.  These, 
together  with  the  annual  report,  make  a  totsd  of  some  800  i)ages. 
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The  work  in  apiculture  lias  been  unavoidably  limited.  The  apicul- 
tural  assistant  has  been  occupied  for  the  most  part  in  the  preparation 
of  a  manual  on  apiculture^  which  will  soon  be  completed. 

The  gypsy  moth  {Ocneria  di^par)  has  come  to  be  well  known  through- 
out the  country  because  of  the  prominence  which  has  been  given  it  in 
the  agricultural  literature  of  the  State  of  Massachusetts.  Since  1889, 
when  its  injuries  to  the  forests  and  orchards  of  certain  counties  in  that 
State  were  so  serious  as  to  induce  the  State  legislature  to  appropriate 
money  for  its  extermination,  there  has  been  continued  effort  to  circum- 
vent or  exterminate  it,  and  between  $300,000  and  $400,000  has  been 
voted  for  the  purpose  by  the  State  legislature.  A  committee  of  well- 
known  entomologists  were  invited  during  the  year  to  examine  the  work 
of  the  gypsy  moth  committee,  and  reported  very  favorably  thereon. 
Congressional  aid  has  since  been  asked  for  by  the  State  board  of  agri- 
culture, and  the  Department  has  been  solicited  to  further  this  appeal. 

It  will  be  seen,  from  the  report  on  the  San  Jos6  scale  {Aspidiottis 
perniciostca)  in  Virginia,  that  this  is  another  case  where  the  spread  of 
an  introduced  injurious  insect  has  attracted  the  attention  of  the  State 
authorities  and  threatens  the  fruit  interests  of  the  whole  Atlantic  sea- 
board. In  both  these  cases  the  question  comes  up  as  to  how  the  divi- 
sion can  best  assist  in  exterminating  the  introduced  pest,  and  it  would 
seem  that  such  cases  should  bo  treated  in  the  same  spirit  fn  which  we 
would  treat  a  contagious  disease  of  animals  that  should  threaten  other 
sections  of  the  country. 

In  the  case  of  the  San  Joq6  scale  careful  investigations  have  been 
made  by  the  division,  which  all  indicate  that  its  range  is  quite  limited, 
and  the  State  board  of  agriculture  appreciates  the  situation  and  is 
ready  to  do  whatever  this  Department  recommends.  Before  the  winter 
is  over,  it  is  hoped  we  maybe  able  to  decide  on  a  course  that  will  effect 
ually  stamp  it  out,  even  if  this  should  involve  the  destruction  of  all 
trees  now  affected. 

Some  space  has  also  been  devoted  to  the  consideration  of  another 
recently  introduced  scale-insect  from  the  West  Indies,  equally  to  be 
dreaded,  but  already  in  all  probability  beyond  our  control.  Instances 
like  these  are  liable  to  be  reported  at  any  time,  and  the  good  which  the 
Department  may  do  by  the  introduction  of  desirable  beneficial  species 
in  specific  cases,  or  in  the  extermination  of  undesirable  species  unwit- 
tingly introduced  into  given  sections,  can  scarcely  be  ajiprociated  by 
those  who  have  not  given  the  matter  thought  or  who  are  not  familiar 
with  the  inestimable  good  that  often  has  flowed  and  will  yet  flow  from 
careful  scientific  research  in  this  direction. 

Considerable  time,  thought,  and  labor  were  bestowed  during  the 
year  covered  by  this  report  upon  the  preparation  and  installation  of 
the  exhibit  of  the  division  at  the  World's  Columbian  Exposition, 
described  in  detail  in  the  report  of  Assistant  Secretary  Willits.  The 
object  kept  in  view  in  the  preparation  of  this  exhibit  was  to  make  it 
thoroughly  educational  and  as  far  as  possible  illustrative  of  the 
methods  employed  by  the  division. 

In  addition  to  the  ordinary  routine  work  of  the  division,  already 
indicated,  there  is  certain  special  work  which  should  be  attempted  and, 
if  possible,  successfully  carried  out.  Such,  for  example,  is  the  intro- 
duction of  theCaprifig  insect  from  Smyrna  into  California.  This  Cap- 
rifig  insect  {Blastophaga  psenes)  is  essential  to  the  proper  development 
of  the  Smyrna  fig,  there  being  between  the  plant  and  the  insect  a  rela- 
tion which  is  absolutely  necessary  and  mutually  beneficial.  The  action 
of  the  insect,  which  is  secured  by  simple  means  in  Smyrna,  gives  the 
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luscious  superior  quality  to  tbo  figs  of  that  country  which  has  made 
them  celebrated.  The  Smyrna  Qg  has  been  grown  in  California  with- 
out the  Caprifig  insect,  and  as  a  consequence  is  imperfect  and  can  not 
compete  in  the  markets  of  the  world  with  the  imported  figs.  The  in- 
troduction of  this  desirable  insect  has  been  attempted  by  private  par- 
tics,  and  particularly  by  one  public  spirited  gentleman  of  Niles,  Cal., 
Mr.  J.  C.  Shinu.  These  efforts,  Mr.  Shinn  reports,  have  all,  so  far, 
proved  fruitless,  since  the  insects,  from  some  cause  or  other,  die  either 
on  the  way  or  soon  after  arrival.  The  Entomologist  regards  the  matter 
as  of  sufficient  importance  to  be  taken  up  by  the  Department,  but 
much  preliminary  investigation  and  arrangement  are  necessary  to  in- 
sure success. 

Again,  the  bee-keepers  ot  the  country  have  been  for  some  years  dis- 
cussing the  desirability  of  introducing  from  Ceylon  the  giant  bee  of 
India  (Apis  dorsata)  as  one  which  may  materially  benefit  their  industry 
by  crossing  with  our  own  races  of  bees.  Its  introduction  seems  well 
worth  attempting,  and  it  is  respectftiUy  urged  that  the  attempt  be 
made. 

Still  again,  as  has  been  shown  in  Insect  Life  (Vol.  vi,  No.  1),  there 
is  a  Lepidopterous  insect  ( Erastria  ncitula)  in  southern  Europe  which 
is  a  formidable  enemy  of  the  black  scale  {Leeanium  olece).  This  scale 
is  one  of  the  most  serious  drawbacks  to  fruit  culture,  and  especially  to 
olive  culture,  in  southern  California,  and  while  steps  have  already  been 
taken  by  correspondence  to  introduce  the  Erastria,  it  is  a  case  where 
special  efforts  are  justifiable. 

In  all  cases  like  these,  private  effort  can  rarely  be  so  effectively  made 
as  effort  by  the  National  Government.  Investigations  of  this  kind 
must  be  well  and  carefully  planned,  and  under  the  direction  of  special- 
ists who  understand  what  is  wanted. 

The  office  force  of  the  division  has  practically  remained  unchanged 
during  the  year,  although  Mr.  Albert  Koebele,  a  faithful  and  efficient 
agent  who  has  been  on  the  force  for  the  past  ten  years,  and  since  1886 
has  been  stationed  at  Alameda,  Cal.,  has  found  it  to  his  interests  to 
resign  and  accept  a  position  with  the  Hawaiian  Department  of  Agri- 
culture and  Forestry.* 

THB  "WORK  OF  THIS  SEASON. 
DESTRUCTIVE  LOCUSTS. 

Aside  from  comparatively  slight  trouble  in  Minnesota  and  North 
Dakota,  migratory  locusts  have  done  little  damage  in  this  country  for 
seventeen  years.  Several  local  nonmigratory  forms  have,  however, 
during  the  past  three  years  attained  exceptional  prominence.  This  is 
duo  to  a  succession  of  comparatively  dry  seasons.  In  1891  local  dam- 
age was  quite  general  throughout  the  so-called  Western  States,  and  the 
division  has  published  somewhat  detailed  accounts  of  outbreaks  of 
local  species  in  eastern  Colorado,  portions  of  Kansas,  Idaho,  and 
Wyoming.  During  1892  the  damage  was  less,  though  nonmigratory 
species  were  abundant  and  somewhat  destructive  in  a  number  of  other 
localities.  During  the  present  season  there  has  again  b^en  an  increase, 
and  even  in  many  of  the  Eastern  States,  where  close  cultivation  and 
diversified  farming  afford  conditions  which,  on  the  whole,  are  unfavor- 
able  to  the  increase  of  these  insects,  they  have  been  so  abundant  as  to 

*  Since  this  introduction  was  written  aU  the  field  agents  bavc  been  discon tinned. 
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atiract  general  attention.  Accounts  have  been  received  of  damage 
from  northern  Massachusetts,  northern  New  York,  western  Ontario, 
central  Pennsylvania,  northeastern  Ohio,  northwestern  Missouri,  east- 
ern Colorado,  southern  Idaho,  and  one  or  two  points  in  Galifomia. 
We  have  not,  however,  received  a  single  specimen  of  the  Kocky  Moun- 
tain or  western  migratory  species  {Caloptenus  spretvs)  or  of  the  lesser 
migratory  locust  (Caloptenus  atlanis).  All  the  damage  has  been  done 
by  the  nonmigratory  species.  Bulletin  25  of  the  division,  published 
in  June,  1891,  has  proved  of  great  service  in  this  connection,  as  it 
relates  almost  exclusively  to  the  best  remedies  foi  destructive  locusts. 
In  nearly  every  instance  where  serious  damage  has  been  threatened, 
the  recommendations  in  this  bulletin  have  been  followed.  Particularly 
good  results  were  obtained  in  Colorado  and  in  Kern  County,  Cal.,  dur- 
ing the  last  season.  Bulletin  28,  in  which  illustrations  and  full 
descriptions  of  the  species  of  locusts  likely  to  become  injurious  are  . 
given,  has  also  served  a  good  purpose,  as  it  has  enabled  correspondents 
of  the  Department  to  recognize  species  occurring  in  numbers,  and  this 
recognition  has,  in  many  cases,  allayed  unnecessary  alarm  over  the 
supposed  advent  of  the  migratory  species. 

THE  WESTERN  OR  GREAT  PLAINS  CRICKET. 

The  western  cricket,  Anabrus  simplex  (Plate  iv.  Fig.  3),  has,  during  the 
season,  caused  a  great  deal  of  consternation  over  a  large  area  of  the 
middle  portion  of  the  Great  Snake  Eiver  plains  in  Idaho  and  the  moun- 
tain region  to  the  north,  chiefly  along  the  Wood  lUver  audits  tributary 
vaUejrs.  In  that  i>articular  locality  the  crickets  have  been  known  to 
exist  for  thirty  years  or  more  and  to  hatch  in  limited  quantities  annu- 
ally. They  have  never  become  so  numerous,  however,  as  to  cause  seri- 
ous damage  until  the  present  year.  For  three  years  they  have  been 
increasing  noticeably,  each  year  working  farther  out  upon  the  valley, 
and  laying  their  eggs  wherever  overtaken  by  fall,  until  last  season  the 
districts  extending  from  the  banks  of  the  Snake  Eiver  to  the  top 
of  the  mountains,  75  miles  to  the  north,  were  fairly  well  stocked.  They 
hatched  numerously  the  present  spring,  and  the  young  were  found  in 
considerable  numbers  even  on  the  top  of  some  of  the  mountains  close  to 
the  snow  line,  at  an  elevation  of  not  less  than  7,0()0  feet.  Some  little 
damage  was  caused  by  many  thousands  of  specimens  being  carried 
down  the  Bois<S  River  and  finding  their  way  into  the  irrigating  canals, 
thus  being  carried  out  into  the  cultivated  fields.  JS^early  all  these,  how- 
ever, were  destroyed  before  reaching  maturity.  The  Camas  Prairie, 
referred  to  by  Mr.  Bruner  in  Bulletin  27  as  having  been  overrun  by 
Camnula  pellucida^  Caloptenus  atlanis,  C.  fcedus^  C,  hivitiatus  and  Pezo- 
tettix  enigma^  in  1891,  seems  to  have  suffered  most.  The  i)ermanent 
breeding  grounds  of  the  crickets  seem  to  lie  20  to  40  miles  south  of  the 
prairie,  and,  in  migrating,  this  fertile  region  was  entered  in  great  num- 
bers. In  1891  very  few  specimens  were  noticed,  in  1892  more,  and  the 
present  year  millions.  This  interesting  migration  was  investigated  by 
Mr.  Robert  Milliken,  who  was  temporarily  commissicmed  by  the  Depart- 
ment for  this  puri)ose.  He  found  that  eggs  were  deposited  over  the 
entire  area  overrun,  from  the  Snake  River  to  the  mountains,  making 
the  outlook  for  the  season  of  1894  very  gloomy.  The  cricket  swarms 
travel  at  the  rate  of  about  a  mile  a  day,  and  a  considerable  portion  of 
the  adjacent  territory  may  be  overrun.  The  reports  indicate,  however, 
that  at  certain  points  along  the  south  line  of  the  foothills  the  crickets 
died  ofi'  by  millions  from  disease. 
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The  free  use  of  coal  oil  alfbrds  the  best  remedial  treatment  for  this 
insect.  Where  irrigation  is  practiced  it  is  a  comparatively  easy  matter 
to  i>roteet  fields  of  grain  by  allowing  coal  oil  to  drip  from  a  pail  npou 
the  sarface  of  the  water  running  in  the  ditches.  Armies  when  on  the 
march  are  easily  driven,  and  some  success  has  been  obtained  by 
driving  them  around  the  edge  of  a  green  field.  In  fact,  the  driving  of 
flocks  of  sheep  through  a  grain  field  results  in  stamping  many  thou- 
sands of  the  crickets  to  death  and  in  driving  the  remainder  away.  The 
free  use  of  ^'  hopperdozers '^  soon  after  the  hatching  of  the  eggs  is  also 
practicable  upon  lower  lying  ground. 

THE  ORANaE  MEALY- WING. 

A  small  insect  which  affects  the  leaves  of  the  orange  in  Florida  and 
Louisiana  and  in  northern  greenhouses  has  been  studied  for  a  number 
of  years.  It  has  recently  appeared  in  such  great  numbers  as  to  cause 
soitto  alarm  among  orange-growers,  and  an  extended  article  upon  the 
q[>ecies  has,  therefiwce,  been  published  in  Insect  Life  (Vol.  v,  pp.  21^ 
22^).  The  stages  of  the  insect  were  folly  described  under  the  name  of 
Aleyrodes  ciM.  The  species  in  all  its  stages  is  shown  upon  Plate  ui,  and 
a  summary  of  the  facts  is  herewith  given. 

As  a  rule,  the  insects  pass  the  winter  in  the  fuU-grawn  larval  condi- 
tion. They  change  to  pupa  in  the  early  spring,  and  the  adult  insects, 
which  are  minute  four- winged  flies,  issue  in  March  and  April,  and  soon 
begin  to  lay  their  eggs.  Each  female  lays  probably  from  25  to  40  egg^ 
and  these  are  attached  by  a  short  pedicel  to  the  under  surface  of  tlie 
leaf.  The  young  soon  hatch  and  stay  on  the  under  side  of  the  leaf. 
They  are  delicate  and  nearly  transparent,  and,  therefore,  very  diflicult 
tcT observe.  In  fact,  so  truly  is  this  the  case  that  the  leaves  of  an  orange 
tree  may  be  swarming  with  the  insects  and  the  owner  never  susi)ect 
the  feet. 

There  are  three  annual  generations  in  Florida  and  Louisiana  and 
two  in  the  greenhouses  at  Washington.  Where  the  attacks  of  the 
insect  are  severe  the  under  sides  of  the  leaves  become  incrusted  with 
the  bodies  of  the  insects,  which  overlap  each  other  and  completely  obvi- 
ate all  transpiration  from  that  surface.  Moreover,  there  results  from 
the  small  quantity  of  honey  dew  secreted  by  the  insects  an  invariable 
coating  of  smut  fongus,  usually  most  marked  on  the  upper  side  of  the 
leaf,  and  the  tree  is  thus  deprived  of  almost  its  entire  leaf  surfa-ce.  We 
have  not  learned  that  any  trees  have  been  actually  killed  by  the  attacks 
of  this  insect,  but  the  health  of  large  numbers  has  been  seriously  preju- 
diced, and  there  in  a  great  need  for  Qie  application  of  an  efficient  remedy 
in  many  groves. 

The  cs^ful  experiments  which  have  becai  made  indicate  that  kero- 
sene emulsion  will  kill  the  insect  in  all  its  stages,  but  that  it  is  more 
efiicacious  when  applied  to  the  adults  and  the  younger  larvae  than  when 
applied  to  the  older  larvae  and  pupie.  It  wiU  destroy  the  eggs,  but 
when  applied  to  thepupjc  many  escape,  owing  to  the  fact  that  this  stage 
is  passed  within  the  last  larval  skin.  A  single  spraying  will  not  kill 
all  the  eggs,  and  two  or  three  operations  are  required  to  produce  this 
result.  Winter  spraying  again^  the  ftdl-grown  larva>  will  hardly  pay. 
T3ie  best  time  to  spray  wiH  be  during  or  just  after  the  flight  of  the  first 
brood  of  winged  individuals  in  March  and  April.  Two  thorougli  spray- 
ings, at  intervals  of  two  weeks  at  this  time  of  the  year,  should  reduce 
the  numbers  of  the  insect  to  such  an  extent  that  no  further  treatmejit 
will  be  needed  dui'ing  the  season.  The  standard  emulsion,  diluted  with 
ten  parts  of  water,  is  recommended  for  this  purpose. 
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THE  PERIODICAL   CICADA. 

During  the  present  year  two  interesting  broods  of  the  periodical  cicada 
(Cicada  septendeeim  Linn.)  have  appear^  in  different  pai  ta  of  the  coun- 
try.   Previous  records  showed  occurrencesof  these  broods  as  follows: 

Brood  XVI.— Tredocim--(  1880,  1893). 

Alabama.— Lowndes  County. 

Georgia.  —Cobb  and  Cherokee  counties.  , 

Tennessee.— liincohi  County. 

North  Carolina. — Lincoln  and  Moore  counties. 

This  brood  is  but  little  known,  and  aU  localities  require  further  confirmation  this 
year. 

Brood  XL— Septendeeim- (1876,  1893;. 

North  Carolina. — From  Raleigh,  Wake  County,  to  the  northern  line  of  the  State; 

also  in  the  counties  of  Rowan,  Davie,  Cabarrus,  and  Iredell. 
Virginia.— From  Petersburg,  Dinwiddle  County,  to  the  northern  line  of  the  State; 

Bedford  and  Rockbridge  counties;  Valley  of  Virginia,  from  the  Potomac 

River  to  the  Tennessee  and  North  Carolina  lines. 
District  of  Columbia. — Woods  north  of  Washington. 
Maryland.— Southern  half  of  St.  Mary's  County. 
Kentucky. — Trimble  County. 
Indiana. — Knox,  Sullivan,  and  Posey  counties. 
Illinois.— Madison  County. 
KansaB.— Dickinson  and  Leavenworth  counties. 
Colorado.— Cheyenne  Canyon. 

Tlie  past  records,  however,  in  the  case  of  a  number  of  the  broods  of 
tliis  insect  have  not  been  as  full  and  accui'ate  as  could  be  desired,  and, 
moreover,  it  is  most  important  to  trace  the  exact  (extent  of  each  brood 
as  it  makes  its  appearance,  in  onler  to  notice  variations  induced  by  the 
advance  of  civilization.  A  circular,  giving  the  localities  in  which  these 
two  broods  had  been  previously  noticed  and  asking  for  notes,  was  there- 
fore prepared  and  mailed  early  in  June  to  correspondents  living  within 
the  regions  in  which  it  was  anticipated  that  the  insect  might  appear. 
Copies  of  this  circular  were  also  sent  to  prominent  newspapers  pub- 
lished in  these  regions,  with  requests  to  print  it  and  to  urge  tlieir  readers 
to  correspond  with  the  division. 

Regai'ding  Brood  XVI,  concerning  which  there  was  little  previous 
information,  but  one  report  which  might  possibly  refer  to  this  brood 
has  been  received.  Mr.  Thomas  J,  Key,  of  Montgomery,  Ala.,  writes 
simply:  "The  cicada  is  in  Montgomery  County,  Ala.,  and  there  were  a 
few  here  in  1892."  This  note  from  Mr.  Key,  however,  was  not  received 
until  September  9,  and  it  is  probable  that  he  refers  to  the  annual,  and 
not  to  the  periodical,  species,  so  that  practically  we  must  pass  over 
this  brood  as  unverified  this  year.  That  such  a  brood  did  exist,  how- 
ever, seems  likely  from  the  exact  testimony  of  Dr.  Gideon  Smith  of  its 
appearance  in  Cherokee  County,  Ga.,  in  1828, 1841, 1854,  and  from  Br. 
John  G.  Morris's  statement  of  its  appearance  in  the  same  locality  in 
1867. 

The  replies  to  the  questions  concerning  Brood  XI  indicate  some  inter- 
esting facts.  The  doubtful  States  were  Kansas  and  Colorado.  Con- 
cerning the  former,  reports  of  the  occurrence  of  the  insect  have  been 
receiv^,  though  the  dates  given  justify  some  doubt  as  to  the  species 
referred  to.  Mr.  James  Dunlop,  of  Detroit,  Dickinson  County,  states 
that  they  made  their  appearance  in  the  beginning  of  July,  and  were 
distributed  over  the  whole  county.  The  Colorado  locality  remains 
unverified,  although  Mr.  John  Gardiner,  of  the  University  of  Colorado, 
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visited  both  tlie  north  and  the  south  Cheyenne  canyons  during  July 
and  made  a  special  search  for  the  insect,  but  found  no  trace  of  it. 

From  Illinois  no  verification  has  been  received  of  the  Madison  County 
appearance,  but  Mh  J.  H.  Atkinson,  of  O'Fallon,  St.  Clair  County,  reports 
that  it  made  its  appearance  in  small  numbers  on  July  1,  doubtless 
reterriug  to  0.  catiictilaris.  The  insect  made  an  unexpected  appearance 
in  two  localities  in  Pennsylvania.  This  seems  to  be  a  northward  ex- 
tension of  the  Virginia,  District  of  Columbia,  and  Maryland  district. 
Mr.  M.  W.  Strealy,  of  Chambersburg,  found  that  they  appeared  in 
marked  quantities  in  May  and  June  a  mile  east  of  the  Franklin- Adams 
line,  extending  north  and  south  from  Mont  Alto,  in  Franklin  County, 
to  Pine  Grove,  in  Cumberland  County.  These  were  not  necessarily  the 
limits  of  the  api)earance,  but  were  simply  the  limits  of  Mr.  Strealey's 
journeys.  Prof.  W.  W.  Buckhout,  of  the  State  College,  Center  County, 
found  quite  abundantly,  two  or  three  miles  east  of  Phillipsburg,  dead 
branches  containing  eggs  the  second  week  in  August.    He  also  found 

Jupa  shells.  In  Maryland  they  were  reported  in  the  lower  part  of 
'rince  George  County,  and  in  the  District  of  Columbia  they  were 
noticed  by  members  of  the  office  force  in  the  woods  north  of  Washington 
early  in  June,  and  also  along  Rock  Creek.  In  Virginia  we  have  several 
new  localities,  which,  however,  simply  corroborate  the  general  distri- 
bution of  the  brood,  as  indicated  in  Insect  Life  (Vol.  v,  p.  229).  That 
the  brood  extends  across  the  North  Carolina  border  line  is  indicated 
by  a  notice  in  the  Winston  Sentinel  of  July  12,  to  the  effect  that  the 
insect  made  its  appearance  at  Elkin,  in  Surry  County.  This  information 
was  kindly  transmitted  by  Mr.  William  Sharswood,  of  Boyden,  Surry 
County. 

Next  year,  1894,  two  broods  will  make  their  appearance.  The  first, 
Brood  XII,  a  seventeen-year  brood,  appearing  last  in  1877,  will  occur 
in  northeastern  New  York  and  down  the  Hudson  River  to  its  mouth; 
thence  eastward  to  New  Haven  and  westward  across  the  northern  part 
of  New  Jersey  into  Pennsylvania.  Isolated  i>atches  y^ill  occur  in  Dear- 
born County,  Ind.,  Kalamazoo,  Mich.,  and  in  localities  in  North  Caro- 
lina, Virginia,  and  Maryland.  Brood  XVIII,  a  thirteen-year  brood,  is 
by  far  the  largest  of  the  thirteen-year  broods,  and  one  of  the  best 
known  of  all  those  recorded.  It  was  carefully  studied  in  1868,  and  its 
Missouri  and  Illinois  localities  are  particularly  well  established.  It 
will  appear  in  southern  Illinois,  throughout  Missouri  (except  in  the 
northwestern  corner),  in  Louisiana,  Arkansas^  Indian  Territory,  Ken- 
tucky, Tennessee,  Mississipi)i,  Alabama,  Georgia,  and  North  and  South 
Carolina.  The  occurrences  of  this  brood  have  been  traced  further  back 
than  those  of  any  other  thirteen-year  brood,  and  its  South  Carolina 
appearances  are  known  for  1881,  1868, 1865,  1842, 1829,  and  1816. 

THE  HOP   PLANT-LOUSE   IN  TDE  NORTHWEST. 

Up  to  the  year  1889  Phorodon  humuli  had  never  been  found  in  the 
extensive  hop  fields  of  Oregon  and  Washington.  Just  how  and  just 
when  the  species  was  first  introduced  it  is  difficult  to  state,  and  no 
investigations  in  this  direction  have  been  made.  Specimens  were  first 
sent  to  the  division  for  identification  in  1889,  but  it  is  probable  that 
the  species  was  introduced  at  least  a  year  previous  to  that  date.  The 
most  reasonable  supposition  with  regard  to  the  introduction  would  be 
that  the  winter  eggs  were  carried  to  the  coast  ui>on  plum  cuttings  or 
plum  stocks.  So  far  as  we  know,  the  winter  egg  occurs  ui)on  no  other 
plant,  and  it  is  difficult  to  imagine  any  other  method  of  transiK)rt.  In 
the  year  1890  the  insect  increased  with  marvelous  rapidity  and  caused 
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ffite  loss  of  about  one-fifth  of  the  entire  ho^  crop  of  Oregon  and  Waali- 
ingtoiL  This  means  a  money  loes  of  abottt  ^870,00d  to  those  tT?o 
Stetes.  Largely  on  aceonnt  of  this  1890  damage,  but  also  on  aeeoitnt 
of  tlie  appearance  of  fhe  Kee  in  alarming  nnmbers  in  the  hop  felds  of 
Kew  York  in  the  first  part  of  June,  18^1,  an  emergency  leaflet  was  pub- 
Kshed  by  tihe  division  on  Jnne  II,  1891,  and  circulated  thronghout  the 
ttiree  States  mentioned.  The  life  history  of  the  insect  wa«  briefly 
reTiewed,  and  remedial  treatment  by  spraying  with  kerosene  emulsions 
and  fish-oil  soaps  was  recommended.  Fomralne  for  the  best  two  mix- 
tercs  of  these  classes  were  given,  and  the  subject  of  spraying  appa- 
nvtus  was  considered  in  some  little  detail.  The  damage  done  by  the 
Bee  m  1891,  howerer,  does  not  seem  to  have  been  as  great  as  in  the 
previous  year.  A  number  of  hop-growers  exx)erimented  with  the  reme- 
dies reeomnaended  in  Oircttlar  No.  2,  with  the  result  that  in  a  number 
of  instances,  through  imrproper  jw^^paration  of  the  kerosene  emulsion 
in  jmrticular,  some  damage  was  done  to  the  vines.  These  cases  were 
immediately  seized  upon  and  exaggerated  by  persons  interested  in  the 
sale  of  quassia  chips.  Decoctions  of  quassia  chips  had  been  in  use  in 
England  against  the  hop  plant-lofise  for  some  years.  They  were  care- 
ftilly  tested  in  the  field  experiments  of  the  diviswon  rn  New  York  in 
1887,  and  while  they  were  found  to  be  of  vahie,  thoy  were  found  interior 
to  both  teh-oil  soaps  and  the  kerosene  emulsions,  while  their  coat  was 
greater  ^an  erth^  of  the  others.  They  are  to  be  recommended  only 
when  ^e  travtment  has  been  neglected  until  the  lice  are  8win*ming  in 
the  buTTftb 

Oertatn  officers  of  the  State  board  of  horticultRre  of  Washfhigtoit 
were  impressed  by  the  fact  that  certain  wingless  plant-lice  were  foand 
upon  old  roots  of  the  hop  vines  during  tlw  winter.  The  wmchisfon 
drawn  from  this  finding  w»6  to  the  efifect  that  the  lice  occasionally  or 
habitually  hibemste  upon  the  roots  of  the  vines,  and  not,  as  stftted  m 
our  writings,  in  the  egg  state  upon  plum  trees.  Some  correspondence 
enfjued,  hvi,  trpon  the  receipt  of  specimens  we  were  enabled  to  set  tlt« 
matter  at  rest,  since,  as  in  a  similar  case  in  New  York  in  1880,  the  insect 
found  upon  the  root  of  the  vines  proved  to  have  noc^mnection  with  the 
hop  plant-louse,  but  to  be  a  species  of  the  wiugless  genus  Tychea.  In  its 
discttSBion«  with  the  hop-growers  of  the?e  two  States  the  division  re* 
eeived  the  warm  support  of  Prof.  F.  L.  Washlmm,  entomologist  to  the 
agricultural  experiment  station  at  Corvallis,  Oreg.,  who  published  sev- 
eral circulars  of  information  and  query,  ba^ed  ui>on  results  obtained  by 
investigations  of  the  division.  The  Entomologist  planned  a  trij)  to  the 
Northwest  during  the  summer  of  1892,  in  order  to  settle  all  controverted 
points  and  place  the  hop- growers  of  these  two  States  in  a  posrtion  to 
successfully  and  intelligently  fight  this  destructive  insect.  Other  mat- 
ters interfered,  however,  and  the  work  had  to  be  postponed  until  the 
present  season. 

In  the  meantime  Prof.  Washburn,  as  the  result  of  extended  corre- 
spondence with  hop-growers  in  hiB  own  State  and  in  Washington,  had 
gradually  come  to  the  conclusion,  as  evidenced  in  one  of  his  recently 
published  papers,  that,  while  the  kerosene  emulsions  were  efficacious 
against  hop  lice,  the  difficulty  of  their  proper  preparation  detracted 
from  th^  availability.  Improperly  prepared  and  by  ignorant  persons, 
they  restdted  in  the  burning  of  the  foKage.  It  was,  therefore,  still  more 
important  that  the  hop  fields  should  be  visited  the  presewt  season  and 
by  a  person  familiar  with  the  simjile  methods  of  i>repafri»g  these  imjwr- 
tant  insectieides;  and  as  a  result,  Mr.  Eoebele  wae  commissioned  to 
visit  the  fields  in  Jtxne,  189S.    The  season,  uuforttmateiy,  was  at  least 
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two  weeks  later  thsui  nsmal,  aiid  Mr.  Koebele  was  mnaUe  to  caBduct 
spraying  operations  upon  any  extended  scale  in  the  hop  fields.  How- 
evw,  he  made  a  number  of  interesting  observations  and  conducted 
experiments  npon  a  small  scale^  both  nx>on  i>lnra  and  npon  the  first 
genwation  of  the  lice  which  appeared  on  the  hop.  The  resnlts  con- 
firmed in  large  degree  our  eastern  experience.  The  entomological 
points  of  importance  brought  ont  by  the  investigation  are  the  finding 
of  a  new  siKscies  of  Phorodon  upon  mint,  which  was  confoanded  by  cer- 
tain Western  observers  with  the  trne  P.  hMfnuli.  The  lattar  was  found 
to  feed,  as  in  the  East,  only  upon  plum  and  hop.  A  number  of  lady- 
])ird8  were  observed  feeding  upon  the  hop  plant-louse,  and  were  accu- 
rately determined.  The  insecticide  work  showed  plainly  the  superi- 
ority of  both  the  fishoil  soaps  and  the  kerosene  emulsious  over  the 
quassia  mixtures.  Preference  was  given  to  the  fish-oil  soaps,  and  that 
mentioned  in  our  emergency  Circular  No.  2  was  found  perfectly  satis- 
factory. Too  much  emphasis  can  not  be  laid  upon  the  importance  of 
using  the  best  quality  of  i>otash  lye.  The  formula,  in  brief,  is:  Potash 
lye,  1  pound;  fish  oil,  3  pints j  soft  water,  2  gallons.  The  lye  is  dis- 
solved in  1^  water,  and  when  brought  to  the  boiling  x>oint  the  oil  is 
added,  and  the  bfttch  is  boiled  about  two  hours.  Enough  water  is 
filled  in  to  make  up  the  evaporation  by  boiling,  mad  the  result  will  be 
about  25pounds  of  soap,  which  when  coM  may  be  cut  and  bandied  in 
cakes.  This  is  enough  for  150  gallons  of  eflective  wa«h,  and  will  cost 
about  23  cents  in  Oregon. 

Recalling  his  experience  with  the  very  ^ective  resin  compounds, 
which  be  first  used  against  the  fluted  scale  in  his  experiments  as  an 
agent  of  the  division  at  Los  Angeles,  Oal.,  in  the  summer  of  1886,  Mr. 
Koebele  undertook  a  series  of  experiments  with  this  substance  and 
fouud  it  very  eflective.  As  the  result  of  his  exi)erience,  he  recommends 
1  pound  of  caustic  soda  dissolved  in  2  gallons  of  water,  and  0  pounds 
of  broken  resin  to  be  boiled  with  about  3  qu^ts  of  the  resultant  lye. 
After  the  resin  is  dissolved,  the  rest  of  the  lye  is  to  be  added  slowly, 
with  water  to  make  about  8  gallons  of  the  compound,  which  should  be 
stall  farther  diluted  with  water  before  cooling.  The  resulting  mixture 
should  be  clear  and  brown  In  color,  aikl  at  this  stage  it  is  readily 
diluted  with  water.  A  milky  apx>earance  indicates  imperfectly  saponi- 
fied resin.  Eesin  is  sold  at  Portland,  Oreg.,  at  about  $4  per  barrel  of 
280  pounds,  and  this  comjKiund  of  saponified  resin,  made  accordin.g  to 
the  above  formula,  will  cost  about  17  cents,  and  will  dilute  into  about 
75  gallons  of  strong  wash.  If  diluted  to  100  gallons  of  wash,  it  will 
still  be  eflective  upon  plant-lice,  while  the  predaceous  ladybirds  will 
not  be  killed  by  it.  The  action  of  the  resin  upon  the  pl«it-lice  is  said 
to  be  immediate.  It  spreads  readily  and  adheres  to  the  surface  of  the 
leaf. 

In  conclusion,  the  importance  of  work  in  the  early  part  of  the  season 
upon  plum  trees  can  not  be  too  strongly  reit«*ated.  It  will  be  an  easy 
matter  to  limit  the  number  and  size  of  the  plum  trees  in  the  vicinity  of 
the  hop  fields  to  such  a  degree  that  they  may  be  treated  with  the 
utmost  ease.  With  care  this  treatment  may  be  made  to  forestall  any  - 
necessity  for  actual  spraying  of  the  hops. 

DAMAGE  TO  FRTTIT  TEEBS  BT   THE  BED-LECKJED  FLEA-BEBTLB. 

Early  in  April  word  was  received  from  Mr.  C^eorge  B.  Murrell,  Cole- 
mans  Falls,  Va.,  to  the  effect  that  1,000  peachy  pear,  and  plum  trees  had 
been  entirely  denuded  of  blossoms  and  buds  within  forty-eight  hours 
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by  a  flea-beetle,  whose  attack  be  had  not  been  able  to  arrest  np  to  the 
time  of  wilting.  An  assistant  (Mr.  E.  A.  Schwarz)  was,  therefore,  sent 
to  the  spot  to  investigate.  He  found  that  the  insect  doing  the  damage 
wa s  the  red-legged  flea-beetle  ( Crcpidodera  rufipes  Linn).  (Plate  rv,  Fig. 
2).  He  found  the  farm  situated  at  the  base  of  a  high  spur  of  the  Blue 
Ridge  Mountains.  Upon  a  flat-topped  ridge,  originally  covered  by  a 
dense  growth  of  shrubbery,  composed  mainly  of  black  locust,  but 
which  liad  been  cleared  and  plowed  in  March,  the  young  orchard  of 
1,000  trees  was  set  out  towards  the  end  of  March  or  the  first  week  in 
April.  During  the  first  warm  days  of  the  year  immense  numbers  of 
the  flea-beetles  appeared  and  destroyed  the  blossoms  and  leaf  buds. 
On  April  14  not  a  single  green  leaf  or  living  bud  was  to  be  seen.  The 
beetles,  however,  were  still  numerous  upon  the  trees  'in  spite  of  sev- 
eral applications  of  insecticides  which  had  been  made  by  Mr.  Murrell 
between  April  8  and  14.  The  breeding  habits  of  this  beetle  do  nob 
appear  to  be  known,  although  it  is  surmised  that  they  live  in  the  larva 
condition  in  the  roots  of  black  locust  {Rohinia  pseiidacacia),  since  this 
is  the  favorite  food  plant  of  the  adult.  The  insect  unquestionably 
hibernates  in  the  perfect  condition.  Mr.  Murrell  unconsciously  did  the 
worst  thing  he  could  possibly  have  done  in  clearing  off  the  scrub  in 
March  and  immediately  plowing  and  setting  out  his  orchard,  as  the 
beetles  were  thereby  disturbed  in  their  hibernating  quarters  and  given 
an  early  start  with  a  good  supply  of  food  in  the  shape  of  the  young 
fruit  blossoms.  It  is  hardly  supposable  that  such  great  damage  as  this 
to  fruit  trees,  young  or  old,  from  this  beetle  will  recur  except  under 
just  these  conditions.  Where  land  covered  with  locust  scrub  is  to  be 
put  into  orchard,  it  is  plain  that  the  scrub  should  be  rooted  up  in  the 
early  summer,  the  land  then  plowed  and  left  in  fallow  until  the  fol- 
lowing spring. 

The  insecticides  which  Mr.  Murrell  applied  proved  to  be  of  little 
use.  The  insects  came  in  increasing  numbers,  resembling  an  invasion 
of  rose  chafers,  and  the  bare  smooth  bark  of  the  little  saplings  oifered 
httle  hold  for  the  arsenical  poisons.  The  kerosene  emulsion  killed 
those  which  it  touched,  but  others  followed  immediately  afterwards, 
it  was  found  that  jarring  the  young  trees  was  entirely  practicable, 
and  that  with  the  aid  of  an  umbrella  a  person  could  capture  nearly 
all  the  beetles  upon  a  tree  at  any  one  time,  walking  hastily  through 
the  orchard  and  jarring  at  the  rate  of  200  trees  an  hour. 

FURTHER  BOLL  WORM  INVESTIGATION. 

As  has  appeared  from  previous  reports,  considerable  attention  has 
been  paid  to  the  boUworm  during  the  past  three  years  on  account  of 
Congressional  appropriations  specifically  designated  for  this  purpose. 
In  the  course  of  the  investigation  of  the  cotton-worm  in  the  years 
1878  to  1882,  the  boUworm  was  incidentally  studied  with  great  care, 
and  in  the  Fourth  Keport  of  the  U.  S.  Entomological  Commission  a 
long  chapter  was  devoted  to  its  habits,  life-history,  and  the  reme- 
dies to  be  used  against  it.  Its  increasing  injuries  in  the  Southwestern 
States,  however,  since  the  publication  of  this  report  excited  a  great 
deal  of  interest  among  cotton-growers,  and  the  supplementary  inves- 
tigation was  undertaken  largely  for  the  purpose  of  testing  the  former 
conclusions  as  to  the  remedies  to  be  used,  and  to  make  the  general 
acquaintance  with  these  remedies  more  widespread.  Incidentally 
experiments  were  undertaken  with  certain  bollworm  diseases,  since 
prominent  men  in  the  South  had  claimed  that  by  their  means  the  rav- 
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ages  of  the  insect  could  bo  checked.  As  anticipated,  the  results  of 
the  exi>eriment8  in  this  direction  were  negative,  and  BuUetias  24  and 
28  of  the  division  summed  up  the  supplementary  investigation. 

The  original  cause  of  the  special  appropriation  for  the  continued 
investigation  of  this  subject  was  certain  theories  very  strenuously 
urged  by  Mr.  J.  B.  Brown,  of  Utica,  Miss.,  which  were  not  in  accord- 
ance with  the  views  of  competent  naturalists.  One  of  these  theories, 
more  particularly,  was  a  denial  of  the  specific  identity  of  the  boll- 
worm  with  the  corn  ear  worm.  A  great  deal  of  correspondence  has 
been  had  with  Mr.  Brown  during  the  past  three  years,  and  during  the 
last  year  the  Senators  from  Mississippi  were  again  appealed  to  and  the 
Department  urged  to  investigate  the  matter  once  more.  Mr.  William 
H.  Ashmead  was,  therefore,  sent  to  the  State,  and  spent  a  portion  of  the 
summer  in  carrying  on  field  experiments  under  Mr.  Brown's  eyes,  with 
the  result  that  the  previous  conclusions  published  by  the  Entomologist, 
as  well  as  by  other  authorities  who  have  written  on  the  subject,  were 
entirely  borne  out  and  Mr.  Brown  himself  satisfied  of  their  truth.  In 
short,  the  life-history  of  the  insect,  as  given  in  the  Fourth  Keport  of  the 
XJ.  S.  Entomological  Commission  and  in  Bulletins  24  and  28  of  this 
division,  is  shown  to  be  strictly  accurate  and  all  opposing  theories 
groundless. 

JAPANESE  INSECTS. 

As  the  commercial  relations  between  this  country  and  Japan  are 
constantly  increasing,  the  danger  of  importing  injurious  iusects  is  ateo 
on  the  increase.  The  extent  to  which  Japanese  plants  are  being 
brought  to  this  country,  largely  by  florists  and  for  ornamental  purposes, 
is  hardly  realized  by  persons  not  engaged  in  the  business.  We  have 
seen  the  sales  catalogue  of  a  San  Francisco  firm  which  lists  several 
hundred  varieties  of  flowering  and  foliage  plants,  all  of  which  have 
been  imported  from  Japan  within  the  last  few  years.  While  the  Cali- 
fornia inspection  and  quarijntine  laws  have  undoubtedly  been  of  great 
benefit,  yet  even  Mr.  Alexander  Craw,  one  of  the  most  intelligent  and 
efiScient  of  the  quarantine  oflicers,  admits  that  the  inspection  has  little  of 
practical  value,  and  we  arc,  therefore,  constantly  subject  to  an  unknown 
danger.  The  insects  of  Japan  arc  not  well  known  to  entomologists, 
while  their  species  of  economic  importance  have,  with  almost  no  excep- 
tions, remained  unstudied  up  to  the  present  time.  Aside  from  the  cod- 
ling moth  of  the  peach,  the  life  history  of  which  has  been  carefully 
worked  out  by  Prof.  C.  Sasaki,  we  do  not  recall  a  single  pest  of  the  first 
importance  peculiai*  to  Ja])an,  the  habits  or  even  the  existence  of  which  is 
kno^f  n  to  economic  entomologists.  Woare  far  better  informed  regarding 
the  insects  which  are  liable  to  be  brought  to  us  from  every  other 
direction. 

During  the  winter  of  1892-'93  an  opportunity  was  offered,  through 
the  return  to  Japan  of  Mr.  Otoji  Takahashi,  a  young  Japanese  who  had 
made  a  special  study  of  entomology  at  Cornell  University,  to  make  a 
preliminary  effort  to  gain  some  knowledge  of  the  insects  of  that  coun- 
try injurious  to  fruit  trees.  He  was,  therefore,  commissioned  as  a  tem- 
porary agent  of  the  division,  and  has  since  collected  somewhat  assidu- 
ously and  has  corresponded  extensively  with  this  oflftce.  The  mat^erial 
which  he  has  sent  is  all  of  great  interest  and  is  nearly  all  new.  He 
has  devoted  his  attention  principally  to  scale-insects,  and  has  made  an 
especial  effort  to  collect  those  occurring  upon  citrus  trees  and  upon  the 
plants  which  are  being  imported  into  this  countiy.  It  is  gratifying  to 
Aa  93 14 
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find  that,  upon  the  whole,  insects  are  not  so  injurious  to  crops  in  Japan 
as  in  this  country.  Whether  this  is  due  to  climatic  and  soil  conditions 
or  to  method*  (rf  cultivation  it  is  as  yet  impossible  to  dedde.  The 
probabilities  wre,  however,  that  diversified  cropping  and  small  farming 
have  much  to  do  with  this  exemption  from  insect  iiyury.  The  insects 
received  and  studied  will  be  described  elsewhere,  and  only  the  most 
important  among  them  need  be  mentioned  here.  They  are  as  follows: 
The  interesting  Oerambycid  borws  in  the  trunk  of  orange,  vii,  Apri- 
ona  rugioolUi  and  Melamauster  ehinensis;  a  root  louse,  probably  of  tAie 
cenus  Schizoneura,  ou  the  roots  of  orange  and  pomegranate;  two  Lepi 
dopteroas  larvoe,  feeding  upon  the  leaves  of  citrus  trees,  viz.  PapiHo 
(lemetrius  and  P.  xutkus;  a  leaf-miner  on  orange,  belonging  to  the  genus 
Lithocolletis  and  resembling  in  markings  L.  eratwgella  of  this  countiy. 
Aiaoug  the  scale-insects  on  orange  the  most  interesting  are  a  new 
species  of  Icerya,  of  which  but  one  mature  specimen  was  received, 
toLcther  with  a  number  of  immature  individuals ;  a  new  species  of  Oero- 
l>lastes  and  a  new  speoies  of  the  true  genus  Aonidia;  a  new  spcsctes  of 
My tilaspis,  seemingly  intermediate  between  M,  gloverii  and  Jf.  citrieoUij 
aud  a  species  of  Diaspis  closely  resembling  2>.  eolvei  Targ.  There  was 
also  a  Pulvinaria-like  form  which  may  prove,  upon  receipt  of  more 
characteristic  material,  to  be  a  Lichteusia;  this  Bpecies  occurs  upon 
the  leaves  of  orange. 

ANOTHER  SOALE-INSEOT   NEWLY  IMPORTED  INTO  CALIFORNIA. 

In  the  last  annual  rex)ort  attention  was  called  (p.  157)  to  the  tact 
tliat  the  well-known  European  olive  scale  {Follinia  eostes)  had  made 
its  appearance  in  Los  Angeles  County,  Oal.  We  have  now  to  record 
the  occurrence  of  another  importation,  which  may  prove  to  be  a  very 
dangerous  one.  In  1889  Mr.  Uenry  Try  on,  of  the  Queensland  Museum, 
in  his  Keporton  Insects  and  Fungous  Diseases,  No.  1,  described  a  new 
Diaspis  under  the  name  of  B.  amygdali^  calling  it  the  white  peach  scale. 
This  insect  occurs  at  Brisbane,  Queensland,  and  Sydney,  New  South 
Wales.    Concerning  its  appearance  he  says: 

At  first  its  preeonoe  is  betrayed  by  small  white  spots  or  patches  on  the  bark  of  the 
smaller  bran^es;  but  as  the  insect  increases  these  soon  become  in  many  places  oon- 
ilueut  aud  the  indiTidual  scales  overlap  ono  another  and  are  contorted  by  being 
8(|ueezed  closely  together,  or  even  appear  to  lie  one  over  the  other.  As  it  irill  oeoor 
quite  up  to  the  tips  of  the  branches,  the  complete  destruction  of  any  tree  subject  to 
the  attack  of  the  peach  scale,  and  owing  to  it,  is  only  a  matter  of  time.  When 
already  in  patches  on  the  branchlets  and  prior  to  the  formation  of  the  leaves,  aud 
particularly  in  early  spring,  it  does  not  hiuder  their  formation;  the  leaves  are  green 
aa  usual,  the  fruit  sets,  but  is  soon  retarded  in  its  growth  and  shrivek  up. 

Full  descriptions  of  the  different  stages,  with  the  exception  of  the 
uiale  adult,  aie  given,  aud  the  fact  is  recorded  that  a  Hymenopterous 
parasite  pierces  80  per  cent  of  the  scales.  The  parasite,  however,  was 
nut  found,  and  its  presence  was  indicated  only  by  its  exit  holes. 

lu  February,  1893,  there  were  received  from  Mr.Coqaillett  at  Los 
Angeles  specimens  of  what  is  undoubtedly  this  species,  which  he  found 
iipou  a  dwarf  flowering  almond  recently  imported  from  Japan.  The 
occurrence  of  this  insect  upon  a  Japanese  plant  is  interesting,  and  sug- 
l^ests  that  Japan  is  probably  the  original  home  of  the  species,  and  that 
it  was  imported  from  that  country  into  Australia.  It  is  quite  likely 
that,  unless  steps  be  taken  to  destroy  it^  this  scale  will  obtain  a  foot- 
hold in  the  peach  orchards  of  California,  in  which  case  it  may  prove  a 
serious  matter.  This  is  another  case  which  goes  to  prove  the  necessity 
for  a  strict  quarantine  inspection.    It  is  encouraging  to  note,  however, 
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tliat  a  parasite  was  possibly  imported  with  the  scale,  as  some  of  tliojje 
reeeived  from  Los  -Ajigeles  showed  exit  holes. 

AT^OTHEE  ENEitY  OF  THE  BLACK  SCALE. 

Considerable  popular  attention  has  been  attracted  to  a  recent  dis 
covery  by  Frof.  H,  Bonzattd,  of  Montpelliw,  Isrg^  throitgh  the  an- 
nouncsement  made  by  M.  Perriw,  of  the  Parislffuseiiin,  to  the  Academy 
of  Sciences,  which  has  been  copied  into  many  newspapers.  The  dis- 
c*overy  is  to  the  effect  that  a  smaUNoctnid  moth  (Srwstria^citHla  Kam- 
bur)  feeds  in  the  larval  state  upon  the  black  scale  {Leoamwm  010m)  and 
other  large  LecaniineSo  The  species  was  careftilly  studied  by  ProC 
Rouzand  during  the  season  of  18^1-^,  and  he  has  published  a  very 
careful  and  complete  r^sum^  of  it»  life-history  aaxd  habits.  It  seems 
that  the  insect  has  fhwn  Ave  to  six  generations  through  the  sammeit 
and  that  its  larv»  are  very  rapacious,  each  one  destroying  a  lasrge  num- 
ber of  the  black  scale  during  its  growth.  The  number  S(  individuaif? 
of  the  predatory  species  decreases  towani  the  close  of  the  seaisou  for 
lack  of  food,  but  on  aceount  of  the  number  of  generations  increases 
rapidly  again  for  three  or  ftmr  generations  the  following  summer.  It 
is  an  easy  sx)ecies  to  handle,  and  M,  Bouzaud,  in  correspondence  with 
the  division,  offers  to  send  living  individuals  for  practical  use  in  this 
country. 

It  may  be,  as  stated  in  another  paragraph  of  this  report,  that  Hie  Aus 
tralian  Rkizobin^  ventralis  will  prove  perfectly  effective  as  a  remedy  for 
the  black  scale  in  California,  but,  in  the  event  of  its  faolure,  the  Erastria 
will  be  a  most  desirable  addition  to  our  insect  &una.  Looking  at  t^e 
question  from  an  abstract  standjHnnt,  it  will  be  more  likely  to  succeed 
iu  exterminating  the  black  scale  than  wUl  Bhizobius,  since  the  Erastria 
and  the  Lecanium  are  both  indigenous  to  the  same  regions,  and  since 
the  black  scale  is  not  the  pest  in  south  Europe  that  it  is  in  California 
and  AustraUa.  In  Caiiftlrnia  the  important  Hymenopterons  parasite 
IHlophogaster  califomica  (probably  originally  a  Hawaiian  insect)  has 
not  succeeded  in  destroying  more  than  a  surplus  of  the  black  scale 
nor  has  the  Khizobius  done  more  than  this  in  Australia.  We  have 
notilled  M.  Bouzaud  that  we  should  like  to  attempt  the  introduction  of 
the  Erastria,  and  the  coming  season  will  probably  see  it  established  in 
this  country.  It  is  shown  in  Isurval,  pupal,  and  adult  states  at  Fig.  1, 
Plate  lY. 

INTBODUOTION  OP  HESSIAN-FLY  PABASITBS. 

Further  facts  in  regard  to  the  interesting  introduction  of  SemiotMus 
nigrijjes  (=  Enied^m  epigonus}^  a  circumstantial  account  of  which  was 
Kiven  on  px>.  235-237  of  the  Beport  for  1891,  have  not  been  obtained. 
As  iu  1892,  our  correspondent,  Mr.  Fred.  Enock,  of  London,  who  sent 
us  the  original  lot,  has  been  again  unable  to  collect  affected  Hessian 
i\y  puparia  in  numbers,  and  no  living  specimens  from  his  first  importa- 
tion have  been  observed  the  present  season.  This,  as  stated  upon  page 
158  of  the  last  report,  does  not  necessarily  mean  that  the  experiment 
has  proved  a  failure,  since,  as  there  stateil,  the  parasite  may  exist  in 
the  field  without  being  discovered,  as  it  is  very  minute  and  the  num 
bers  liberated  were  very  small  in  comparison  with  the  numbers  of  the 
Hessian  fiy  in  a  fovorable  year.  Moreover,  Prof.  Forbes  and  his  assist- 
ants have  been  busily  occupied  during  the  entii'e  season  in  connection 
with  the  Chicago  Exposition,  and  no  adequate  search  has  been  made 
for  the  species  in  the  localities  where  the  experiment  bade  fair  to  be  a 
success. 
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WORK  OF  FIELD   AGENTS. 

The  following  brief  summary  of  the  work  under  this  head  will  prove 
useful  in  this  report: 

California. — The  agent  at  Alameda,  Mr.  A.  Koebele,  resigneil  his  jiosi- 
tion  under  the  Department  October  l^ut  has  sent  in  a  brief  report  on 
the  first  part  of  his  season's  work.  His  main  labors  were  devoted  to 
the  investigation  of  the  hop  plant-louse  {Fhorodon  humuli)  in  Oregon 
and  Washington,  the  results  of  which  have  been  indicated  elsewhere  in 
this  report,  and  a  full  account  of  which  will  be  found  in  Insect  Life 
(Vol.  VI,  pp.  12-17).  He  has  further  reported  upon  a  trip  to  investi- 
gate the  present  condition  of  the  beneficial  insects  which  he  sent  and 
brought  over  from  Australia,  and  this  report  will  also  be  found  in  Insect 
Life  (Vol.  VI,  pp.  26-29).  In  his  short  report  covering  the  result  of  his 
nine  months'  work  in  1893  he  reviews  once  more  his  work  upon  the  hop 
plant-louse,  giving  additional  information  concerning  the  ladybirds 
which  prey  upon  Fhorodon  humuli  in  Washington  and  Oregon,  and 
refers  to  the  damage  done  to  fruit  buds  in  Oregon  by  Syneta  cdhida^,  an 
insect  which  has  been  already  noted  in  Insect  Life  (Vol.  iv,  p.  398). 
He  also  speaks  of  an  undetermined  Tortricid  larva,  which  feeds  upon 
the  fruit  of  the  currant  in  Oregon,  and  states  that  the  codling  moth  is 
particularly  numerous  and  destructivein  that  State.  He  reports  further 
observations  upon  Rhizobius  ventralis^  the  imported  Australian  enemy 
of  the  black  scale,  and  states  that  six  annual  generations  of  this  beetle 
may  be  expected  in  southern  California. 

The  agent  at  Los  Angeles,  Mr.  D.  W.  Coquillett,  has  somewhat 
exhaustively  studied  several  species  of  economic  importance  in  his 
vicinity,  and- reports  upon  these  as  well  as  upon  the  use  of  arseniuretted 
and  sulphuretted  hydrogen  as  insecticides.  In  addition  to  his  usual 
laboratory  and  field  work  he  has  cared  for  the  colonies  of  imported 
Australian  insects  sent  and  brought  over  by  Mr.  Koebele  last  year,  and 
has  made  a  tour  of  inspecti')n  of  the  other  colonies  placed  by  the  State 
board  of  agriculture  and  by  himself.  His  report  in  regard  to  this 
matter  is  published  in  Insect  Life  (Vol.  vi,  pp.  24-20).  The  insects 
studied  are  two  species  of  span-worms  found  upon  English  walnut, 
one  of  which — Baarmia  plumogeraria  Hulst — was  mentioned  in  Bulletin 
No.  30  of  this  division.  The  other  species  is  Prochoerodes  nubilator 
Pack.  The  latter  species,  while  preferring  English  walnut,  is  also 
found  upon  apple  and  willow  trees.  The  life-histories  of  both  species 
are  exhibited  in  considerable  detail  in  tlie  report.  The  ordinary 
canker-worm  remedies  are  recommended  for  the  first  and  Paris-green 
spray  for  the  second.  The  orange  leaf- roller  (Tortrix  citrana  Pernald) 
has  also  been  studied  in  full.  It  occurs  upon  willow,  oak,  wild  walnut, 
and  goldeurod  in  addition  to  citrus  trees.  It  is  considered  not  to  be 
an  indigenous  species,  but  was  probably  im])orted  from  some  of  the 
Pacific  islands.  Incidental  to  his  account  of  this  species,  Mr.  Coquil- 
lett records  the  fact  that  the  larva  of  HcJiothis  armiger  was  found  bor- 
ing into  a  green  orange  at  Anaheim  by  Mr.  F.  G.  Kyan.  The  brassy 
cutworm  (Twniocampa  rufula  Grote)  is  mentioned  as  having  done  con- 
siderable damage  to  apples,  pears,  and  peaches,  burrowing  into  the 
fruit,  and  it  is  further  stated  that  the  larva  of  Heliothis  armiger 
also  occasionally  damages  peaches  in  California.  A  somewhat  extended 
report  is  made  upon  the  tent  caterpillars  of  California,  including  some 
consideration  of  (Jlisiocampa  thora^^ica  Stretch,  0.  californica  Pack.,  and 
C.  constrieta  Stretch.  Mr.  Coquillett's  experiments  with  the  arseni- 
uretted and  sulphuretted  hydrogeu  gases  as  insecticides  were  under- 


DIVISION   OF   ENTOMOLOGY.  213 

taken  on  account  of  the  fact  that  he  was  somewhat  dissatisfied  with 
his  former  experiments  witli  these  gases.  The  most  careful  tests,  how- 
ever, only  confirmed  him  in  his  former  opinion  that,  in  regard  to  expense 
and  effectiveness,  hydrocyanic  gas  is  preferable  to  either  of  those.  -  llis 
methods  and  results  are  given  in  full  in  his  report. 

Iowa, — The  Iowa  agent,  Prof.  H-.  Osborn,  reports  the  season  to  have 
been  somewhat  exceptional  in  that  a  number  of  usually  inconspicuous 
species  have  become  seriously  abundant  in  that  State.  This  has  been 
especially  true  of  the  clover-hay  worm  {Asopia  costalis)^  the  wheat-head 
army  worm  [Leticania  albilinea),  the  clover-seed  caterpillar  {QraphoUtha 
intersthictana)^  and  the  horn-fly  {Ramiatohla  serraia).  From  the  condi- 
tions present  during  the  past  season  Prof.  Osborn  is  of  the  opinion  tliat 
destructive  locusts  will  be  particularly  abundant  in  Iowa  next  summer, 
unless  their  natural  enemies  succeed  in  killing  them  off  more  exten- 
sively than  at  present  seems  probable.  An  interesting  series  of  exact 
observations  on  the  hatching  of  the  eggs  of  the  horse  bot  fly  has  been 
made.  The  details  are  reported  in  full  and  the  summarized  results  are 
as  follows: 

(1)  Tlio  eggs  of  the  liorse  bot  do  not  hatch  except  by  the  ossistauce  of  the  horse's 
toiifjfne, 

(2)  Haichiog  does  not  ordinarily  occur  within  ten  or  twelve  days  and  possibly 
longer,  or  if  during  this  period,  only  on  very  continuous  aud  active"  licking  of  the 
horses. 

(3)  Hatching  takes  place  most  readily  during  the  third  to  fifth  week  after  ovipo- 
sition. 

(4>  The  majority  of  the  larvan  lose  their  vitality  after  thirty-five  to  forty  days. 

(5)  Larva}  may  retain  their  vitality  aud  show  great  activity  upon  hatching  as  late 
as  thirty-nine  days  after  oviposition. 

(6)  It  is  possible,  thou«;h  not  normal,  for  eggs  to  hatch  without  moisture  or  friction. 

(7)  The  scraping  ofl'  of  the  eggs  or  their  removal  or  destruction  by  nicaus  of  M'asbes 
will  be  very  eiiective,  even  if  not  used  oftener  than  ouco  in  two  weeks  during  the 
I)eriod  of  oviposition.  and  probably  a  single  thorough  removal  of  the  eggs  after  the 
period  of  oviposition  has  passed  will  prevent  the  greater  majority  of  huts  from  access 
to  the  stomach. 

The  wheat-head  army  worm  seems  to  have  been  destructive  to  timothy 
seed  hea4s  and  not  to  wheat,  and  the  recommendation  to  cut  the  crop 
for  hay  immediately  upon  the  i)resence  of  worms  in  numbers  being 
noticed  has  been  followed  with  considerable  saving  from  otherwise  cer- 
tain loss.  Other  insects  briefly  reported  upon  are  the  sod  web- worm 
( Crambus  exsiccatus)^  the  little  apple- leaf  folder  ( Teras  minuta)^  the  apple- 
leaf  skeletonizer  {PeinpeUa  hammondi)^  and  a  new  grass  and  clover 
pyralid  (Nomophila  noctuida).  The  clover  seed  midge  (Cecidomyia  legii- 
minicola)  is  said  to  be  causing  considerable  damage  in  Iowa,  although 
its  injury  is  subordinate  to  that  of  the  clover-seed  caterpillar.  The  old 
])lan,  originally  suggested  by  Cbmstock  and  later  by  Weed  (0.  M.)  and 
Fletcher,  of  cutting  early  for  the  hay  crop  does  not  seem  to  meet  with 
favor  among  the  Iowa  farmers,  and  many  of  them  prefer  to  pasture  the 
clover  fields  during  the  spring  months,  so  as  to  ])revent  the  development 
of  the  spring  brood  of  midges.  Prof.  Osborn  points  out  the  very 
obvious  fact  that  the  clover  should  be  allowed  to  head  before  the  stock 
is  turned  \\\  to  i)asture. 

Nebraska, — Mr.  Lawrence  Bruner,  the  Nebraska  agent,  reports  that 
the  chinch  bug  and  numerous  injurious  locusts  have  b(H?n  very  abun- 
dant during  the  present  season,  the  latter  insects  consuming  nearly 
one-third  of  the  grass  growth  of  the  entire  State.  A  new  enemy  to  the 
sugar  beet  in  the  shape  of  a  snout  beet  le  ( Tanymecm  confertus)  destroyed 
12  acres  of  young  beets  during  the  season.  The  sugar-b^  et  webworm 
(Loxo8t€(je  sticticalis)  was  less  numerous  than  la^t  year.    -The  army 
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worm  [Leucanla  unipuncta)  was  numerous  and  dcstiuctive  in  the  north- 
ern and  western  parts  of  the  State,  ajad  also  in  some  parts  of  western 
Kansas.  It  was  greatly  infested  by  parasites,  aati  was  sought  after  by 
flocks  of  Bartram's  sandpix>er  and  the  prairie  chicken  and  sharp-tailed 
grouse.  The  cucumber  plant  louse  {SiphonGphorm  citrulU)  appeared  ix. 
the  vicinity  of  Omaha,  but  was  checked  by  timely  applieatian  of  kero> 
sene  emulsion  and  whale-oil  soap.  A  large  seried  of  experia^ents  with 
the  chinch-bug  disease,  studied  by  Prof.  P.  H.  Snow,  was  carried  out. 
The  results  of  the  experiments  were  more  favorable  than  anticipated. 
Laboratory  experiments  were  perfectly  succesaftd,  but  in  the  immediate 
vicinity  no  fleld  tests  could  be  made.  Two  hundred  lots  of  diseased 
bugs  were  sent  out  &om  the  station,  each  accompanied  by  a  tetter  of 
instructions.  About  one-half  of  those  farmers  who  reported  stated 
that  the  infection  was  a  success.  Some  had  no  occasion  to  try  it,  others 
failed  to  follow  instructions  closely  and  failed,  and  some  complete 
failuies  were  also  reported  where  the  instructions  were  very  closely 
followed.  The  details  of  the  reports  of  those  persons  who  found  the 
treatment  successful  are  looked  forward  to  with  iuterest,  but  from  our 
present  information  we  are  unable  to  state  whether  the  disease  did  not 
appear  with  apparent  spontaneity  in  adjoining  and  untieated  sections 
of  the  country. 

Maine  and  Rhode  Island. — Dr.  A.  S.  Packard,  who  wa«  temporarily 
employed  during  the  summer  to  make  further  observations  on  the 
subject  of  forest  insects,  reports  that  there  was  a  remarkable  deai  th 
of  insect  life,  especially  of  caterpillars  and  other  larva3  which  feed 
exposed  on  the  foliage  of  trees.  This  condition  prevailed  to  a  gi-eater 
or  less  degree  throughout  New  England.  The  region  on  the  shores 
of  the  Casco  Bay,  which  in  1878-'87  was  ravaged  by  the  spruce  worm 
iToririx  fumi/vrana),  as  described  in  the  Fifth  Eeport  of  the  U.  S. 
Entomological  Commission,  has  greatly  changed  in  appearance  since 
18S7  by  the  rapid  growth  of  young  spruce  and  firs,  which  have  sprung 
up  since  the  removal  of  the  old  growth.  This  new  growth  does  not 
seem  to  have  been  damaged  by  this  insect.  The  larches  or  hackma- 
tacks in  Maine  have  in  general  recovered  from  the  attacks  of  the  larch 
worm  [Nematus  erichsojiii),  which  was  so  prevalent  several  years  ago, 
and  which  was  treated  by  Dr.  Packard  in  the  report  of  the  Entomologist 
of  this  Department  for  1883.  No  specimens  of  the  worm  or  of  its  adult 
form  were  collected.  The  effect  of  the  extensive  defoliation  has  been 
to  destroy  a  few  old  trees,  but  the  younger  ones  ha\  e  in  the  main 
recuperated.  A  peculiar  form  of  damage  to  fir  has  been  vStudied.  The 
small  larva  of  Blastobasis  chalcofrontclla  has  been  injiu-ing  the  bases 
or  sheaths  of  the  leaves,  causing  hypertrophy,  on  which  a  mass  of 
excrement  is  gathered.  There  seems  to  be  but  one  annual  generation. 
Another  insect,  which  is  not  determined,  cuts  off  the  neeSes  on  the 
twigs  of  spruce,  and  has  been  studied  in  the  larval  state  only.  The 
life  history  of  Aplodes  coniferanay  which  lives  among  the  leaflets  at  the 
ends  of  the  shoots,  has  been  studied  carefnlly,  and  a  number  of  other 
insects  have  been  noted  or  studied  to  some  extent. 

Missouru — The  agent  at  Kirkwood,  Mo.,  Miss  Mary  E.  Murtfeldt, 
sends  in  a  very  interesting  series  of  notes  on  the  insects  which  have 
been  injurious  in  that  Stale  during  the  past  season.  She  reports  the 
appearance  in  great  numbers  of  the  army  worm  {Leucania  unipuncta) 
in  hay  and  grain  fields  contiguous  to  streams  and  low  lands,  and  al80 
together  with  other  cutworms  in  vegetable  gjirdens  in  St.  Louus 
Oouiity.  Indigenous  locusts  were  very  abundant  the  latter  part  of  the 
season,  and  the  species  noted  as  most  injurious  were  Schistocerca  amcri- 
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cana^  (Edipoda  sulphureay  OS.  xanthopieraj  Melanoplus  bivittatttSj  and 
M.  femur  rnbrum.  lu  some  of  the  nurseries  and  newly  set  orchards  in 
St.  Louis  County  not  a  leaf  was  left  on  apple,  pear,  and  plnm  trees,  and 
the  tender  twigs  were  barked  in  many  instances.  In  the  early  psu:^  of 
the  season  the  Buffalo  tree-hopper  (Ccresa  bubaJus)  was  fbond  to  do 
great  damage  by  its  oviposition  in  the  twigs  of  young  firuit  tjpees.  Ait 
important  and  abundant  egg  parasite  of  ttis  insect — a  new  species  of 
Cosiuocoma — was  reared  by  this  agent.  AnotJier  leaf  hopper  {Orme- 
nis  pruinosa)  was  very  abundant  in  viiaeyards,  blighting  leaves  and 
twigs.  An  undescribed  Dryinus  parasite  was  found  attacking  this 
insect.  The  Osage  orange  pyralid  (Lojcostege  madurce)  was  found  to 
bo  spreading  all  over  the  State,  its  work  being  disastrous  upon  young 
hedges.  Spraying  with  Paris  green  during.the  months  of  June  ar-J 
July  was  found  to  be  a  reliable  remedy.  The  bagworm  {Thyridoptei-yr 
epJn^merceformis)  was  particularly  abundant  and  probably  the  most 
nolicable  insect  of  the  season.  About  60  per  cent  of  the  bags,  how 
ever,  were  parasitised  by  Catolacctu  thyridapterygUj  which  breecis  in  the 
egg  masses.  The  horn-fly  {Hcemaiobia  $errata)  was  very  abundant. 
Liquid  tar  was  found  to  be  the  best  repellant,  its  effects  lasting  for  & 
week  or  ten  days.  The  protracted  drought  of  July  and  August  greatly 
reduced  the  numbers  of  this  insect,  as  tiie  Isurvae  were  unable  tc 
develop  in  the  dung,  since  it  diied  so  quickly.  Chickens  in  the  stable 
yard  and  pasture  rendered  good  service  by  scratching  into  and  spread- 
ing the  droppings  and  picking  out  whatever  larvae  were  therein  cos- 
taiued.  Scolytus  rugulosus  apx>eared  in  several  localities  upon  peach, 
plum,  and  cherry,  and  the  i)ear-tree  -^geriid  was  reported  to  have  done 
some  damage  to  apple  in  Oregon  Owinty,  a  new  habit  on  the  part  of 
this  insect.  Considerable  attention  was  paid  to  the  peach  and  plum 
bark  louse  {Lecanium  persicw).  The  life  history  of  this  insect  was 
well  worked  out  and  the  male  was  found,  an  interesting  and  imxmrtant 
discovery,  as  the  male  of  tlus  species  haj3  never  before  been  observed, 
All  imported  pest  of  linden  and  other  shade  trees,  in  the  shape  of  a  leaf- 
roller  {Fantographa  lineata),  was  also  carefully  studied. 

THB  BAN  JOSE  OR  PERNICIOUS  BCALE. 

(Aapidiotus  pemidotua  Comst.) 
Order  IIkaiipteba  ;  Family  Coccidje. 
[Plate  I;  Fig.l.] 
PREVIOUS  INVESnaATIOWS. 

In  the  Annual  Eeport  of  this  Department  for  1880  Prof.  J.  n.  Coni- 
slock  described  under  the  above  name  an  insect  which  he  had  coDectetJ 
in  Santa  Clara  County,  Cal.  He  stated  that  from  what  he  had  seen  oi' 
the  species  he  cousideredit  tobethe  most  pernicious  scale-insect  known 
in  this  country.  He  had  uever  seen  any  other  species  so  abundant  »a 
this  was  in  certain  orchards,  and  was  told  that  it  infested  aU  the  decid- 
uous fruits  grown  in  California  except  the  peach,  the  apricot,  and  the 
black  Tartarian  cherry.  As  a  remedy  he  suggested  the  use  of  strong 
alkaline  washes. 

UutU  very  recently  the  San  Jos^  scale  has  been  confined  to  the 
Pacilic  coast,  but  has  extended  north  to  WaslilDgton  and  south  to  the 
Mexican  bordei*,  and  has  become,  x>erhaps,  the  chief  enemy  to  PacihC' 
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coast  horticulture,    Considorable  attention  has  naturally  been  paid  to 
the  species  by  California  horticulturists. 

In  1883  Matthew  Cooke  published  figures  of  the  larva,  male  pupa, 
and  adult  male,  together  with  the  adult  female  scales  on  twig  andfruit. 
He  stated  that  the  insect  was  first  noticed  by  fruit  shippers  as  infest- 
ing fruit  in  1873  at  San  Jos^,  Santa  Clara  County.  From  that  time  it 
spread  rapidly  until  1880,  and  but  little  effort  was  made  to  exterminate 
it.  In  the  winter  of  1881-'82  crude  petroleum  was  applied  extensively; 
in  some  cases  with  good  results,  but  in  the  majority  of  instances  with 
great  harm  to  tbe  trees,  many  trees  dying  from  the  effects.  The  reme- 
dies recommended  were  1  pound  of  concentrated  lye  to  a  gallon  of  water 
and  C  pounds  of  caustic  soda  to  12  ounces  of  i)otash  and  8  gallons  of 
water.  These  remedies  were  to  be  applied  only  at  the  dormant  seasons. 
While  the  tree  is  in  leaf,  1  pound  of  whale-oil  soap,  one-third  of  a 
pound  of  sulphur,  and  an  ounce  and  a  half  of  lye  or  caustic  soda  to  a 
gallon  of  water  was  recommended. 

In  1884  the  late  Dr.  S.  F.  Chapin,  in  his  biennial  report  as  State 
inspector  of  fruit  pests,  mentioned  the  San  Jos6  scale,  but  stated  that 
in  Santa  Clara  County,  where  it  first  appeared,  there  had  been  a  most 
gratifying  decrease  in  its  numbers  and  in  the  destructive  effects  follow- 
ing its  presence,  both  results  having  been  brought  about  by  the  intelli- 
gent and  well-directed  efforts  of  the  fruit-growers.  He  stated  that  the 
scale  had  been  found  at  that  time  in  many  different  localities  in  the 
State,  but  had  not  caused  any  great  decrease  in  orchard  products.  He 
urged  that  the  pest  should  be  watched  and  treated  in  its  incipiency. 

In  the  biennial  report  of  the  State  board  of  horticulture  of  Califor- 
nia for  1885-'86,  the  late  W.  G.  Klee,  then  State  inspector  of  fruit  pests, 
published  a  short  account  of  the  insect,  illustrating  its  characteristic 
appearance  upon  twig,  leaf,  and  fruit.  Mr.  Klee  stilted  that  the  insect 
bas  three  distinct  broods — one  in  June,  one  in  August,  and  one  in  Octo- 
ber; but  that  these  broods  overlap,  and  in  consequence  the  summer 
washes  are  not  thorough  remedies  unless  frequently  repeated.  He 
therefore  recommended  winter  treatment,  consisting  of  the  cutting  back 
and  thorough  thinning  of  all  trees  above  20  feet  in  height,  together 
with  thorough  scrubbing  of  the  rough  bark  of  the  old  trees  and  the 
application  of  one-half  pound  of  concentrated  lye,  one-half  pound  of 
commercial  potash,  and  5  quarts  of  water. 

In  the  Proceedings  of  the  Eighth  Fruit- growers'  Convention,  imblished 
in  the  report  of  the  State  board  of  horticulture  for  1887-'88,  Prof.  C. 
H.  Dwindle  is  said  to  have  reported  the  most  perfect  success  in  fight- 
ing the  San  Jos^  scale  in  Sonoma  County,  Cal.  A  seriously  infested 
orchard  was  treated  with  absolutely  complete  success  by  means  of  a 
wash  com^wsed  of  one-half  pound  of  commercial  potash,  one-half  pound 
of  caustic  soda,  and  5  quarts  of  water.  This  was  applied  when  the 
trees  were  in  a  dormant  condition. 

In  the  report  of  the  same  board  for  1880  a  reprint  is  given  of  Corn- 
stock's  description  in  an  article  upon  scale-insects  and  remedies.  Sev- 
eral formuhe  for  summer  and  winter  use  are  given,  the  most  successful 
of  which,  and  the  one  which  has  come  into  most  general  use,  being  the 
so-called  lime-sulphur-salt  wash  for  winter  use.  This  wash  consists  of 
40  pounds  of  unslaked  lime,  20  pounds  of  sulphur,  15  i)ounds  of  stock 
salt,  and  water  to  make  60  gallons.  The  summer  washes  comprise  pot- 
ash and  caustic  soda,  whale  oil  soap  and  sulphur,  with  a  slight  admix- 
ture of  caustic  soda  and  potash,  and  a  mixture  of  tallow  and  resin  with 
a  small  quantity  of  caustic  soda  and  potash.  In  the  report  of  the 
board  for  1891  Mr.  Alexander  Craw  published   an  article  entitled 
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"Insect  pests  and  their  extermination,'' in  which  he  briefly  discusses 
this  species.  He  considers  it  to  be  a  very  serious  pest  af  deciduous 
trees,  but  states  that  the  remedies  just  Hientioned  are  so  cheap  and 
effective  that  no  excuse  can  be  tolerated  for  a  seriously  infested  orchard. 
He  further  stated  that  a  Chalcidid  fly  {Aj^helinus  fuseipeimis  Howard) 
had  been  found  doing  such  effective  work  in  subduing  the  species  in  an 
orchard  in  the  neighborhood  of  Los  Angeles  that  a  complete  restora- 
tion of  the  orchard  was  confidently  expected. 

In  Bulletin  26  of  this  division  Mr.  Coquillett.  in  his  report  on  the 
scale-insects  of  California,  devotes  four  pages  to  this  species.  He  states 
that  its  origin  is  uncertain,  but  that  the  fact  of  its  being  so  frequently 
found  ui3on  plants  imported  from  Japan  would  seem  to  i)oint  to  that 
country  as  its  original  home.  He  states  that  the  species  never  attacks 
citrus  or  coniferous  trees,  and  that  the  LcConte  pear,  when  growing 
in  the  midst  of  other  varieties  of  pear,  is  almost  exempt.  The  twice- 
stabbed  ladybiid  (Chilocorus  bivulnerus)  is  mentioned  as  being  the 
most  abundant  and  efficacious  enemy  of  the  scale,  although  Mr.  Coquil-  4 
lett  has  never  known  an  instance  where  even  one  single  tree  has 
been  entirely  or  very  nearly  freed  from  the  scale  by  the  work  of  this 
beetle.  The  article  concludes  with  a  series  of  expenments  with  washes. 
The  result  of  these  expeiiments  was  that  the  resin  and  caustic  soda 
wash  recommended  by  Mr.  Coquillet  in  Bulletin  23  of  the  division  was 
found  to  be  superior  to  the  others.  This  wash  is  to  be  applied  only 
during  the  dormant  season,  and  consists  of  80  pounds  of  resin,  9  i)ound3 
of  70  per  cent  caustic  soda,  4^  pints  of  fish  oil,  and  water  to  make  100 
gallons. 

Mr.  Ooquillett's  testimony  as  to  the  good  offices  of  Chilocorus  hivul- 
nerm  coincides  with  that  of  other  observers,  but  a  surprising  instance, 
which  indicates  tltat  the  species  may  occasionally  prove  extremely  effect- 
ive, was  mentioned  in  The  California  Fruit  Grower  in  1892.  It  Nvas 
there  stated  that  Mr.  !N".  W.  Motheral  procured  a  number  of  these 
beetles  in  San  Diego  County  [date  not  given]  and  placed  them  in  some 
orchards  in  Tulare  County  which  were  badly  infested  with  the  scale. 
They  did  not  appear  to  multiply  greatly  until  the  spring  of  1892, 
"when  immense  numbers  appeared  simultaneously  and  completely 
cleared  the  orchards  of  the  county  of  the  scale." 

An  interesting  ladybird  of  the  genus  Scymnus  was  found  in  1892  by 
Dr.  Blaisdell  preying  upon  the  San  Jos^  scale  at  the  Coronado  parks, 
near  San  Diego.  This  species  was  described  by  Dr.  Blaisdell  as  Scijm- 
nits  lophantluc  n.  sp.,  but  is  one  of  the  species  imported  by  Mr.  Koebele 
from  Australia,  and  has  not  proved  very  effective  in  destroying  the 
Aspidiotus. 

In  the  September,  1892,  number  of  the  Agricultural  Gazette  of  ^ew 
South  Wales,  Mr.  A.  Sidney  Ollift'  reported  the  receipt  of  a  typical 
series  of  Aspidiotus  perniciosus  on  the  fruit,  leaves,  and  twigs  of  pear 
from  West  Maitland,  New  South  Wales.  Mr.  Ollift'  further  stated  that 
although  this  species  had  not  previously  been  recorded  as  occurring  in 
Australia,  it  had  been  known  to  some  fruit-growers  for  a  number  of 
years. 

In  an  important  paper  read  by  Mr.  Alexander  Craw  before  the  State 
Horticultural  Society  of  California,  December,  1892,  the  San  Jos6  scale 
is  stated  to  be  unquestionably  of  foreign  origin,  and  it  is  further  sur- 
mised, on  the  authority  of  Mr.  John  Britton,  of  San  Jos('»,  that  it  was 
introduced  into  California  upon  trees  received  from  Chile  by  the  late 
James  Lick. 

In  Bulletin  7  of  the  !N"ew  Mexico  College  of  Agriculture,  published  in 
June,  1892,  Mr.  C.  H.  Tyler  Towusend,  entomologist  of  the  station, 
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records  tbe  occurrence  of  the  species  at  Las  Graces  upon  apple,  pear, 
pliuu,  peach,  quince,  and  rose,  and  states  that  it  was  brought  into^N'ew 
Mexico  on  young  trees  from  California.  The  winter  eggs  are  mentioned 
in  Mr.  Townsend's  account  as  turning  orange-yeDow  in  spring  and 
hatching  the  first  or  second  week  in  Hay. 

SUDDEN  APPEARANCE   OP  TUB   SPECIES  IN  THE  EAST. 

The  first  week  in  August  of  the  present  year,  Br.  C,  H.  Hedges,  of 
Charlottesville,  Va.,  sent  specimens  of  pears  and  peaches  affect  by 
this  insect  to  the  Division  of  Vegetable  Pathology  of  this  Department, 
on  the  supposition  that  the  scales  were  the  man&station  of  a  fungoun 
(lisea^se.  They  were  referred  to  this  division  and  Dr.  Hedges  was 
informed  of  the  destructive  character  of  the  insect,  and  advised  to  spray 
with  keroseue  emulsion^  as  examination  of  the  specimens  showed  that 
the  insects  were  hatchmg  at  the  time.  He  was  unable  to  trace  the 
origin  of  the  trouble.  Ho  sent  specimens  from  pear,  currant,  plum, 
Jaj)anese  plum,  and  dwarf  apple. 

In  view  of  the  gi-eat  importance  of  the  subject,  Mr.  E.  A.  Schwarz 
was  sent  to  Charlottesville  about  the  middle  of  August  to  make  a  thor- 
ough investigation,  and  in  Decwnber  Mr.  D.  W.  CoquiDett  Avas  sent  to 
continue  them,  and  to  definitely  delineate  the  area  of  infection.  From 
the  detailed  reports  submitted  it  appears  that  the  scale  occurs  most 
abundantly  in  a  little  pear  orchard  forming  a  square  of  nearly  an 
acre  about  one-third  of  a  mUe  from  the  center  of  the  city,  adjoining 
one  of  the  main  roads  leading  into  the  open  country.  The  orchard  iss 
practically  isolated,  being  bounded  upon  one  side  by  a  vineyard,  on 
another  by  the  garden  of  a  neighbor,  on  a  third  side  by  the  road,  and  on 
the  fourth  by  a  lawn.  It  is  planted  with  choice  dwarf  fruit  trees,  mainly 
pears.  They  are  crowded  together,  and  in  many  cases  the  branches 
interlock.  The  orchard  was  set  out  about  eight  years  ago,  and  is  now 
very  badly  infested.  The  quince  and  Japan  persimmon  carry  no 
scales;  a  few  occur  upon  dwarf  apples  and  a  few  upon  peaches.  The 
Lawrence  pears  are  also  but  slightly  affected.  TheDuchesse  d'Anjou- 
h*me  and  its  varieties,  and  the  Bartlett  and  its  varieties  are  very 
badly  attacked,  paiticuhirly  the  former.  Raspberry  bushes  are  not 
aflected,  but  currant  bushes  are  covered.  A  few  specimens  also 
occurred  ui)on  rose  bushes.  Two  hundred  feet  away  from  the  infested 
orchard,  and  in  the  middle  of  the  vineyard,  other  apple,  peach,  and 
pear  trees  occur,  but  all  are  absolutely  free  fi*om  scales.  Two  old  apple 
orchards  at  a  very  considerable  distance  were  also  absolutely  free. 
Tn  x)oint  of  fact,  the  insect  has  not  spread  to  the  north,  east,  or  west. 
Towards  the  south,  however,  it  has  spread  to  some  extent  into  the  gar- 
dim  of  a  neighbor.  TTiis  is  a  flower  garden,  but  contains  a  few  scat- 
tered fruit  trees.  In  this  garden  the  scales  were  found  in  moderate 
numbers  on  a  i>€ach  tree,  on  some  pear  trees,  and  on  two  rose-bushes. 
Still  further  south  is  another  garden  belonging  to  a  neighbor,  and  in 
this  garden  a  few  spedniens  of  the  scale  were  found  upon  a  single 
pear  tree. 

The  insect  is  therefore  definitely  limited  and  confined  to  a  small 
space,  and  there  seems  to  be  no  doubt  that  the  si)ecie3  made  its  first 
appearance  in  Dr.  Hedges^  i)ear  orchard.  It  is  also  undoubtedly  a 
recent  importation,  since  the  orchard  was  planted  only  eight  years  ago, 
and  since  the  species  has  si)read  so  slightly. 

Mr.  Schwarz  was  able  to  gain  no  definite  information  concerning  the 
mode  of  inii)ortation.    Dr.  Hedges  has  never  bought  any  nursery  stock 
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or  other  plants  from  California.  His  oldest  trees  were  purchase<l  eiglit 
years  ago  in  Xew  York.  Certain  others  were  purchased  in  Augusta, 
Ga.,  three  years  ago,  and  two  years  ago  another  lot  was  obtained  from 
Crozet,  Albemaarle  County,  V"a.  The  time  of  purchase  of  the  la^t  lot 
coincides  with  the  time  when  the  scale  was  first  noticed,  but  Dr. 
Hedges  is  positive  that  these  trees  were  not  infested  when  purchased, 
and  states  that  the  scales  were  first  noticed  at  another  point  in  the 
orchard  among  the  oldest  pear  trees,  near  certain  old  currant  bushes 
which  died  and  weie  removed  before  the  scales  Avere  noticed  upon  the 
trees.  Mr.  Schwarz  then  inquired  as  to  the  history  of  these  currant 
bushes  and  ascertained  that  they  were  puichased  eight  years  ago  fiom 
a  Is  ew  Jersey  nursery.  Dr.  Hedges  thinks  that  they  died  from  a  scale- 
insect  attack,  but  since  this  was  long  before  the  scales  were  noticed  in 
the  pear  trees,  the  statement  is  doubtfuL  Moreover,  had  the  insect 
been  originally  introduced  upon  currant  bushes  eight  years  ago,  the 
whole  orchard  would  probably  have  been  infested  long  since,  and  the 
insect  would  have  spread  to  a  much  greater  distance. 

The  question  as  to  the  mode  of  importation  is,  then,  surrounded  with 
considerable  difficulty,  and  it  woiild  seem,  at  the  first  glance,  more 
plausible  that  the  insect  had  become  accidentally  established  from  Cali- 
fornia fruit  than  from  nursery  stock.  This  was  the  conclusion  to  which 
Mr.  Schwarz  came  after  his  investigation.  He  found  that  California 
])ears  are  sold  in  the  fruit  stores  of  Charlottesville  and  also  upon  the 
tiains  of  the  Kichmond  and  Danville  RaUroad  passing  through  the  city. 
He  therefore  suggests  the  plausible  idea  that  some  person,  passing 
along  the  highway  had  tossed  the  rejected  portions  of  a  pear  over  tlie 
fence,  and  that  from  this  small  beginning  the  difficulty  originated.  In 
support  of  this  view  it  may  be  stated  that  tiie  insects  gather  by  pref- 
erence in  the  pit  around  the  calyx  end  of  the  fniit,  where  they  are  not 
likely  to  be  noticed  and  from  which  point  they  can  not  be  rubbed  in 
polishing  the  fruit  with  a  cloth.  Against  it,  however,  is  the  fiirther 
fact  that  not  a  single  specimen  of  this  insect  on  California  pears  has 
ever  been  noticed  in  the  Washington  markets.  Its  appeaiance  is  so 
characteristic  that  it  could  hardly  fail  to  attract  the  attention  of  an 
entomologist,  and  yet  none  of  our  assistants  have  ever  seen  one, 
although  California  pears  are  extremely  abundant  on  the  fruit  stands 
of  Washington,  as  in  most  of  our  Eastern  cities.  Moreover,  the  great- 
est care  is  exercised  in  California  to  offer  only  perfectly  cleiMi  fruit  for 
Siile,  and  there  are  State  laws  prohibiting  the  sale  of  infested  fruit. 
Two  years  and  a  half  ago  a  case  was  reported  in  The  Caiifornia  Fruit 
Grower,  where  a  Kiverside  fruit  dealer  was  fined  $10  for  selling  fruit 
infested  with  this  scale  insect,  and  since  that  time  the  law  had  been 
more  or  less  rigidly  enforced.  Moreover,  if  infested  fruit  were  com- 
monly brought  to  Eastern  markets,  cases  similar  to  this  would  have 
been  of  frequent  occurrence.  Indeed,  it  is  difficult  to  suppose  that  in 
this  event  the  species  would  not  have  long  since  obtainevl  a  foothold  all 
through  the  East,  since  it  would  easily  estabUsh  itself  upon  almost  any 
deciduous  plant  near  which  living  specimens  might  find  themselves.  We 
are  inclined,  therefore,  to  think  that  while  the  origin  through  infested 
fruit  is  the  most  plausible  explanation  in  this  })articular  case,  yet  the 
danger  of  other  similar  occurrences  in  other  Eastern  orchards  is  not 
great.* 

The  most  striking  feature  in  the  habits  of  the  scale  is  its  tendency  to 

*  Since  the  above  was  written  it  liua  bceu  found  iu  other  localities  iu  the  Atlautio 
&tat<><i,  and  in  mauy  iuntaucea  tr«ieed  to  an  extensive  nursery  iu  Kew  jcvm.'^y. 
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infest  ouly  the  extremities  of  the  trees,  or  the  new  growth,  especially 
of  the  lower  branches  and  the  fruit.  The  leaves  are  attacked  (and  Mr. 
Schwarz  found  this  particularly  true  of  the  Duchess  and  Bartlett  pear 
trees)  along  tlie  midrib  on  the  upper  side  of  the  leaf  in  one,  two,  or 
more  quite  regular  rows,  and  also  to  some  extent  along  the  side  ribs, 
the  male  scales  predominating  over  the  female  in  smih  situations.  The 
infested  leaves  turn  purplish  brown,  but  do  not  have  a  tendency  to 
fall.  Ko  eggs  or  the  remains  of  eggs  could  be  found  by  Mr.  Schwarz 
under  the  female  scales  at  the  time  of  his  visit,  and  usually  only  one  or 
two  larvae.  The  species  would  therefore  seem  to  be  viviparous,  at 
least  during  part  of  its  life  cycle,  though  eggs  are  mentioned  by  both 
Comstock  and  Townsend  in  their  records  and  observations.  While 
thi-ee  generations  have  been  observed  in  California,  there  would  seem 
to  be,  from  Mr.  Schwarz's  notes,  no  definite  succession  of  generations, 
but  a  gradual  hatching,  or  rather  a  gradual  birth,  for  sfiveral  months. 

NATURAL.  ENEMIE'S   AT   CUARLOTTESVILLE. 

iNTo  parasites,  and  no  scales  from  which  parasites  had  issued,  were 
observed  at  Charlottesville.  The  common li  ttle  MaUichiid  beetle  ( Gollops 
quadrimaculatuH)  was  observed  feeding  in  small  numbers  ui)on  the 
newly-hatched  larvae.  The  Coccinellid  beetle  (PentUia  miselln)  and  its 
larvae  were  very  abundant  on  the  infested  trees,  and  this  species  Mr. 
Scliwarz  thinks  a  very  important  enemy  of  the  scale.  The  beetles 
seem  to  prefer  the  full-grown  female  scales,  while  the  larvae  feed  upon 
Aspidiotus  larvae.  The  larvae  customarily  transform  to  pupa  within 
the  calyx  of  the  pears.  This  little  cavity  was  always  found  literally 
tilled  with  a  mass  of  young  and  old  scales,  full-grown  Pentilia  larvt© 
and  pupae,  and  recent  imagos.  The  fact  that  this  beetle,  which  is 
essentially  an  Eastern  species,  so  readily  and  effectively  began  to  feed 
upon  this  introduced  scale  is  a  very  interesting  one  entomologically, 
and  would  justify  an  effort  to  introduce  and  colonize  it  in  southern 
California. 

UOW  THE   SPECIES   IS   DISTRIBUTED  LOCALLY. 

Some  interesting  observations  were  made  by  Mr.  Schwarz  upon  the 
transporting  of  the  young  Coccid  larvae  by  other  insects.  This  very 
Pentilia  was  unconsciously  an  active  agent  in  tbis  dangerous  work. 
Hardly  one  of  the  beetles  could  be  found  which  did  not  carry  on  its 
back  at  least  one  Aspidiotus  larva,  and  sometimes  three  or  four  were 
found  upon  a  single  wing-cover  of  a  beetle.  A  small  black  ant  {Mono- 
morium  minutum)  was  abundiint  upon  the  pears,  attracted  by  the  juice 
emerging  from  the  cracks,  and  abnost  every  one  of  these  ants  carried 
on  its  back  one  or  more  specimens  of  the  Coccid  larva?.  Specimens  of 
a  little  Chrysomelid  beetle  (Typophorus  cancllus)  were  also  found  u])on 
the  trees.  Red  and  black  specimens  of  these  beetles  occurred,  and 
the  interesting  observation  was  made  that  while  the  Aspidiotus  larvte 
crawled  freely  upon  the  bla<;k  individuals,  no  specimens  were  to  bo 
found  upon  the  red  ones.  This  same  peculiar  fact  was  also  found  to 
hold  with  the  ants,  since  the  red  ant  [Formica  schavfussi)  was  abun- 
dant upon  the  pears,  but  no  specimens  were  found  bearing  Aspidiotus 
larva?,  while,  as  just  stated,  the  little  black  Monomorinm  was  always 
found  carrying  specimens.  Curiously  enough,  no  ladybiids  other  than 
Pentilia  were  seen.  The  common  twice-stabl>ed  ladybird  [Chilocorm 
6irM/ncrM«),which  is  so  active  an  enemy  of  scale-insects  and  plant-lice 
throughout  the  Southern  States,  was  absent. 
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STAMPING  OUT   THE   SPECIES  AT   CHARLOTTESVILLE. 

Believing,  from  Mr.  Schwarz's  report,  tliat  the  area  iu  which  the 
insect  occurs  around  Charlottesville  is  yet  limited,  and  feeling  the 
importance  of  efifectual  steps  being  taken  to  stamp  it  out,  because  of 
the  danger  of  its  future  spread  to  the  rest  of  the  State  of  Virginia  and 
to  the  whole  Atlantic  fruit  region,  the  Entomologist  was  anxious  to 
still  more  definitely  delimit  its  range,  and  Mr.  B.  W.  Ooquillett, 
who  has  had  much  experience  with  the  insect  in  California,  was 
directed  to  make  a  second  survey  of  the  field.  He  spent  some  time  at 
Charlottesville  in  December,  and  his  report  fully  confirms  the  observa- 
tions of  Mr.  Schwarz,  and  shows  that  the  species  is  yet  limited  to  the 
region  already  indicated.  Dr.  C.  n.  Hedges  and  Mr.  H.  L.  Lyman, 
who  have  both  felt  great  interest  in  this  matter,  in  correspondence 
with  the  division  have  shown  a  willingness  to  do  all  that  can  be  done 
in  exterminating  it,  and  the  State  board  of  agriculture  has  appealed 
to  the  Departmeilt  for  its  assistance  in  this  matter.  It  is  the  purpose 
of  the  Entomologist  before  the  close  of  the  winter  iu  cooperation  with 
the  State  board  of  agriculture  to  adopt  such  measures  as  will  effectu- 
ally stamp  it  out.  The  burning  of  the  fruit  and  leaves,  and  the  thor- 
ough cutting  back  of  the  branches  and  their  destruction  by  fire,  woidd 
undoubtedly  destroy  a  large  proportion  of  the  insects.  But  it  is 
believed  that  in  a  case  like  this  no  risks  should  be  jrun,  and  that  the 
great  bulk  of  the  affected  trees  should  be  cut  down  to  the  ground  and 
burned.  Where  it  is  desirable  for  any  reason  to  save  individual  trees, 
it  will  be  best  to  use  the  gas  treatment;  and  in  order  that  this  work  may 
be  effectually  done,  the  Entomologist  has  promised  to  have  it  superin- 
tended by  the  division,  and  to  do  everything  possible  on  behalf  of  the 
Department  to  eradicate  the  insect  from  this  location.  It  is  a  matter 
in  which  not  only  the  community  around  Charlottesville  is  vitally 
interested,  but  also  all  the  fruit- growers  of  the  Eastern  States. 

CHARACTER  OF   THE   SPECIES  AND  ITS   GENERAL  APPEARANCE. 

At  Plat^  I  the  species  is  shown  as  it  appears  on  the  fruit  (Fig.  1),  and 
an  enlarged  female  scale  (la),  in  order  that  Eastern  fruit- growers  may 
readily  recognize  it.  It  is  particularly  urged  upon  those  who  read  this 
report,  and  who  have  fruit  orchards  in  the  vicinity  of  Charlottesville, 
to  examine  their  trees  carefully  and  report  to  the  Department.  Every 
care  should  be  exercised  to  prevent  another  accidental  import^ition,  and 
nursery  stock  or  other  plants  from  California  and  Kew  Mexico  should 
be  thoroughly  examined  and  disinfected  or  destroyed. 

When  occurring  on  twigs  the  species  is  not  particularly  character- 
istic in  appearance.  It  resembles,  in  a  mass,  patches  of  dark  gray 
scurfy  material,  though  there  is  more  or  less  purplish  stain  connected 
with  it,  particularly  noticeable  with  individual  scales.  Seen  under  the 
lens  it  possesses  the  appearance  shown  at  Fig.  la  on  the  plate.  Upon 
the  fruit,  however,  nothing  can  be  more  striiving  aiul  characteristic, 
since  each  scale  is  surrounded  by  a  purple  ring,  usually  at  least  one- 
eighth  of  an  inch  iu  diameter.  The  male  scale  differs  fiom  the  female 
by  its  smaller  size,  rather  more  elongate  form,  and,  as  we  have  already 
stated,  is  found  more  abundantly  upon  the  leaves,  while  the  females 
occur  upon  the  twigs  and  fruit.  Those  stages  of  the  insect  which 
have  not  yet  received  scientific  description  will  be  described  elsewhere, 
and  upon  Plate  i  is  shown  for  the  first  time  a  characteristic  figure  of  the 
young  larva,  while  the  ladybird  found  so  abundantly  by  Mr.  Schwarz 
is  shown  at  Fig.  2. 
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THE  W^ST  INDIAN  PEACH  DIASPIS. 

{DiaspU  lanatus  Morj(.  and  Ckll.) 

Order  Hemiptera;  Family  Coccm^. 

[PUt©i,Fifc'.3.J 

HISTORY  OF  THE   SPECIES  IN  THE  ATLANTIC  STATES. 

Iir  1802  certain  seedling  peaches  growing  in  rows  in  the  grounds  of 
the  U.  S.  Department  of  Agricnlturc  were  found  to  be  infested  by  Sy 
scale-insect  which  was  immediately  seen  to  be  new  to  the  United  States 
The  most  of  the  young  trees  were  Jfrom  an  inch  to  an  ineh  and  a  h&5i 
in  diameter  at  the  base,  and  the  lower  halves  of  the  trunks  of  a  few  of 
them  were  covered  with  the  snowy  wMte  male  scales,  giymg  them  the 
appearance  of  having  been  whitewashed,  while  t3ie  fimale  scales  wcr« 
al)  nndant  upon  the  upper  halves  of  the  trunks  and  xipon  tiie  main  branches. 
The  young  twigs  of  those  trees  which  were  most  badly  infested  wer^ 
already  dead  and  dry.  The  females  resemble  closely  those  of  »  ne^ 
species  of  Aspidiotus  upon  peach  which  occurs  in  Texas  and  South 
Georgia,  and  which  has  not  yet  been  characterized.  The  mjales^  how- 
ever, separate  it  from  this  species  and  place  it  in  another  genxie»  it  also 
resembles  somewhat  the  Diaspis  amygdalij  aJso  oocurring  upon  peach, 
which  is  mentioned  in  another  section  of  this  report.  It  is,  however, 
smaller  than  this  last  Bx>ecies«  and  diflfers  in  the  color  of  the  female  scal^ 
and  in  the  method  of  its  work.  The  only  other  Diaspis  upon  peach  is 
tlie  speciesd  escribed  by  Signoret  as  J>.  leperU  (Ann.  Soc,  Ent.  de  France. 
18G9,  p.  437),  but  from  the  somewhat  incomplete  description  ot  this 
species  it  differs  in  the  groups  of  pores  on  the  last  segment  of  the  full' 
grown  female  and  in  the  arrangement  of  the  spines  and  plates.  From 
D.  oHirewformiSy  which  occurs  upon  pear,  it  differs  in  the  color  of  both 
the  male  and  the  feihale  scales  and  in  the  structural  characters  of  the. 
female,  while  from  the  common  D.  roses  it  differs  in  the  shape  of  the 
female  and  her  scale  as  well  as  in  the  groups  of  pores.  JD.  rosw,  how 
ever,  is  no  longer  placed  in  this  genus,  but  in  AAilacaspis  Cockerell, 
whereas  the  species  under  consideration  is  a  nearly  typical  Diaspis. 

The  life  history  of  the  species  has  been  carefully  studied  during  the 
summer,  and  it  has,  in  the  meantime,  increased  greatly  in  numbers  and 
has  spread  to  several  new  i>each  trees. 

Every  effort  was  made,  upon  learning  that  it  was  a  new  pest,  to  ascer- 
tain the  source  from  which  the  Washington  specimens  originally  came^ 
but  these  efforts  up  to  the  present  time  have  been  unsuccessful.  The 
rows  of  young  trees  uptm  which  it  was  found  were  started  by  assist 
ants  in  the  Divisicm  of  Vegetable  Pathology  for  the  purpose  of  inocu 
lation  with  peach  yellows  and  other  diseases  of  the  peach,  which  thi^t 
division  was  engaged  in  studying.  The  trees  were  raised  from  seed^ 
and  in  consequence  most  careful  search  was  made  for  specimens  of  the 
insect  upon  neighboring  trees  of  other  varieties.  The  entire  part  of 
the  grounds  in  the  vicinity  of  the  trees  was  searched  without  result; 
and  the  superintendent  of  the  grounds  slates  that  no  changes  have 
been  made  in  the  surrounding  vegetation  since  the  peach  plantation 
was  started.  The  only  plants  in  the  immediate  vicinity  are  a  large 
evergreen  hedge,  an  Osa^e  orange  hedge,  some  young  lig  trees,  and 
a  few  grapevines,  in  addition  to  the  ordinary  couch  grass  and  clover 
and  a  lew  chenopodiacgoua  weeds.    It  is  possible  that  the  young  larv&e 
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may  have  be^i  broaght  froia  a  distance  upon  the  feet  of  birds  or  upon 
winged  insects,  btit  it  is  hardly  possible  that  ihe  species,  if  occurring 
in  any  nnmbeiB,  fi^eoid  ao^  ha^e  heexk  discovered  even  »  bi^ck  or 
more  away.  Later,  it  was  £3>aiid  ifbat  althovigh  tfae  peadies  were  all 
seedlings,  a  few  v^y  s&aU  twigs  md  bods  had  been  bnxtght  ftom  Bel- 
aware  for  iBOcolatiosi  parposes  by  Dr,  Erwin  F.  Smith,  ^^  a  few  more 
from  Still  Pond,  Md. 

This  into>dnees  1^  possiU^ilrty  HoBt  -yie  insect  B»iy  have  been  brought 
upon  these  small  pieo^  of  peach,  but  I>r«  Smith,  wl^  is  a  very  keen 
observer  and  has  paid  a  great  deal  tji  attenticm  to  insects,  declues  that 
the  si>ecimens  brought  were  not  affected  by  this  insect.  Moreover,  h^ 
says  that  he  has  a  most. intimate  acqnaintaaee  with  the  orchards  from 
which  the  twigs  and  bods  were  brcKight,  and  that  the  occnrreuoe  of  the 
new  Diaspis  in  either  of  these  orchania  would  certainly  have  at^acted 
his  attention.  The  origin  of  the  infection  on  the  Department  groondis 
is,  therefore,  still  obscnre. 

In  Bept^aber,  1893,  peach  twigs  wosv  received  tcGm  Xr.  S.  &  Har^ 
vey,  of  Molino,  Fla.,  which,  upon  examination,  were  found  to  be  infested 
by  female  scales  belonging  to  this  sx)eDies.  It  was  learned  from  corre^ 
spoudence  that  they  first  made  their  appearance  upon  some  yoimg 
trees — peach  and  plum — which  he  had  received  from  California  about 
Februaiy,  1888.  They  were  sot  out  and  made  good  growth  that  year, 
but  upon  looking  them  over  in  the  fell  he  discovered  some  dead  wood 
and  even  dead  branches  covered  with  scales.  He  cut  off  the  dead  wood 
and  washed  the  trees  carefully,  as  he  found  the  scale  upon  all  parts.  Dur- 
ing the  summers  of  1S89  and  1890,  whenever  he  found  a  tree  infested^ 
he  took  it  up  and  burnedit  During  the  winter  of  1890~'91  he  gave  orders 
to  cut  out  all  the  Oalrfomia  peAch  aaid  plum  trees.  They  were  set  out 
in  a  pear  orchard,  with  no  other  peaches  or  plums  in  the  neighborhood. 
Something  over  100  were  thus  destroyed.  In  1892  he  found  several 
laige  two  and  three-year-old  peach  trees  covered  with  the  scale.  They 
were  half  a  mile  from  the  si>ot  where  the  California  trees  had  stood 
In  the  early  part  of  1893  he  found  the  insect  scatt«^  over  the  orchard , 
not  on  all  the  trees,  but  here  and  there  throughout  an  orchard  of  2,000 
to  3,C00  trees.  In  September  it  had  made  very  considerable  progress. 
Up  to  June  he  had  no  doubt  that  he  had  brought  the  scale  from  Cali> 
fornia,  but  during  that  month  he  visited  several  orchards  80  miles  to 
the  east  and  found  the  scale  at  that  point.  He  was  informed  that  none 
of  the  growers  in  that  vicinity  liad  received  any  young  trees  from  CaJi- 
^rnia.  He  thinks  that  tiie  insect  prefers  the  plum,  especially  the  rapid- 
growing  Japanese  plums.  They  were  very  abundant  upon  sproutfe 
putting  out  from  the  crowns  of  300  old  peach  trees  which  he  topped 
two  years  before.  These  sprouts  were  covered  with  the  scale,  whUe 
the  new  tops  and  the  old  stumps  were  free,  even  when  the  sprouts  had 
run  up  into  the  new  top  of  the  stump.  All  these  sprouts  were  grubbed 
out. 

On  October  26  last  specimens  of  the  same  insect  were  received  from 
Mrs.  E.  Johnson,  of  Bainbridge,  Ga.,  with  the  statement  that  she  found 
it  attacking  plum  and  peach  tiees  in  her  orchard.  Upon  further  inquiry 
it  was  ascertained  that  about  four  years  since  she  purchased  a  small 
lot  of  peach  and  plum  trees  from  a  nurseryman  in  Thomasville,  Ga. 
The  followiug  summer  she  noticed  that  one  of  the  trees  (a  Chinese 
blood  peach)  was  badly  infested  with  the  scale-insect.  Some  inefiective 
attempts  at  remedial  work  were  made,  but  the  insect  gradually  covered 
the  tree,  and  in  the  summer  of  1891  she  cut  it  down  andbumcMi  it.  In 
the  meantime  she  had  enlarged  her  orchai'd  witli  trees  from  nurseries 
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at  Augusta  and  Way  cross,  and  at  about  the  time  when  she  cut  down 
the  first  peach  tree  she  discovered  that  a  plum  tree  near  by  was  also 
afiected.    Since  that  time  she  has  endeavored  to  destroy  the  scale,  but 
at  the  time  of  writing  it  was  present  on  from  25  to  30  trees.    A.  later 
letter  from  Mrs.  Johnson  states  that  upon  inquiry  she  had  found  that 
one  of  her  acquaintances  has  had  some  trouble  with  this  insect,  and 
that  this  individual  purchased  the  plum  tree  upon  which  it  was  first 
discovered  fiom  the  same  Thomasville  (Ga.)  nurseryman  from  wliom 
Mrs.  Johnson  thinks  that  she  received  her  original  stock. 

In  December  in  a  small  lot  of  Jamaica  scale-insects  sent  by  Mr,  T. 
D.  A.  Cockerell,  specimens  of  this  species,  which  bore  the  name  of 
Diaspis  lanatus,  were  recognized.    Though  familiar  with  the  description 
of  this  species,  which  was  drawn  up  by  Mr,  Morgan  and  published  by 
Mr.  Cockerell  in  the  Journal  of  the  Institute  of  Jamaica  (Vol.  i,  p.  137, 
August,  1892),  there  was  no  indication  of  its  occurrence  upon  rosaceous 
plants,  but  the  most  careful  comparison  with  Mr.  Cockerell's  typical 
specimens  fails  to  show  any  difference  in  structure,  so  that  that  I).  Ian- 
atu8  described  originally  from  specimens  collected  by  Mr.  Cockerell  at 
Kingston  on  Capsicum  and  upon  a  malvaceous  plant  at  MandeviUe,  is 
identical  with  the  new  peach  scale  of  Florida,  Georgia,  and  the  Dis- 
trict of  Columbia. 

OCCURRENCE   IN  THE  WEST  INDIES. 

The  West  Indian  occurrence  and  range  of  the  species  are  very  inter- 
esting.    The  Entomologist  has  recently  received  from  Prof.  C.  H.  T. 
Towusend,  Mr.  CockerelPs  successor  in  the  curatorship  of  the  Institute 
of  Jamaica,  specimens  which  were  found  \x\X)ii  grape  and  bastard  cedar 
(Guazuma  ulmifolia).    Mr.  Cockerell  has  also  kindly  sent  from  New 
Mexico  his  Jamaican  notes  upon  the  species,  from  which  it  appears  that 
the  food  i>lants  are  very  numerous  and  that  the  species  varies  consid- 
erably within  what  Mr.  Cockerell  considers  to  be  well-deflned  specific 
limits.    He  has,  therefore,  proposed  in  manuscript  several  variety  or 
race  names  which  he  ha«  not  thought  worth  while  to  publish.    One 
form  occurs  on  Cycas  media  in  the  Castleton  Gardens,  Jamaica;  the 
tyi)ical  form  occurs  upon  stems  of  Oleander  (the  pink  variety)  in  St, 
Andrews,  Jamaica,  and  upon  Capsicum  and  stems  of  Argyreia  speciosa 
at  Kingston.    Another  form  occurs  upon  the  bark  and  twigs  of  a  mal- 
vaceous plant  at  Moneague,  Jamaica,  while  another  form  occurs  upon 
Bryophyllum  calycinum  at  Mandeville,  Jamaica,  distorting  and  much 
injuring  the  plant.    The  typical  form  occurs  also  on  Grand  Cayman 
Island  and  at  Port  of  Spain,  Trinidad.    In  the  latter  locality  it  occurs 
upon  Carica  papaya^  and  was  discovered  by  Mr.  F.  W.  Urich. 

In  addition  to  these  food  plants  Mr.  Cockerell,  in  his  paper  entitled 
•*  Food  plants  of  some  Jamaican  Coccidse"  in  Insect  Life  (Vol.  v,  pp. 
158-100,  245-247),  mentions  its  occurrence  uiK)n  the  stems  of  French 
cotton  (Galotropis  proeera)  at  the  Parade  -Garden,  Kingston,  and  upon 
okra  (Hibiscm  esoMlentns)  in  Castleton  Gardens,  Jamaica.  The  occur- 
rence of  the  species  upon  peach  is  also  mentioned  in  Mr.  Cockerell's 
manuscript  notes,  as  well  as  upon  Pelargonium,  Jasminum,  and  on  the 
stems  of  cotton. 

A  DANGEEOUS  SPECIES. 

From  the  above  facts  it  is  evident  that  the  species  is  a  very  general 
feeder,  and  as  a  consequence  much  more  dangerous  than  if  it  had  but 
one  or  two  food  plants,  as  it  will  be  all  the  more  difficult  to  stamp  it 
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Introduced  Australian  Ladybirds. 
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out  or  prevent  its  reintroduction.  So  far,  it  is  true,  it  is  reported  upon 
but  one  or  two  food  plants  in  this  country,  but  we  shall,  no  doubt,  before 
long  hear  of  it  upon  many  others  unless,  indee<l,  it  can  be  eradicated 
from  the  localities  in  which  it  has  obtained  a  foothold.  There  can  be 
little  question  that  it  is  a  West  Indian  species,  and  that  it  has  been 
brought  into  this  country  by  some  of  the  Southern  importers  of  West 
Indian  and  other  tropical  and  subtropical  plants;  and  the Thomasville 
(Ga.)  nurseryman  above  mentioned  is  open  to  at  least  a  strong  sus- 
picion of  the  responsibility,  either  direct  or  indirect.  The  fact  that  it 
thrives  as  far  north  as  the  District  of  Columbia  adds  to  the  seriousness 
of  the  case  and  to  the  great  desirability  of  eradicating  the  species  upon 
its  first  appearance  in  any  one  locality.  It  is  in  the  hope  of  helping  to 
bring  about  such  a  consummation  that  this  extended  notice,  with  illus- 
trations of  the  species,  is  given  in  this  report.  Proper  measures  have 
been  taken  to  stamp  it  out  at  Washington,  and  the  correspondents  in 
Florida  and  Georgia  have  been  urged  to  do  likewise.  Nevertheless,  it 
seems  to  have  already  obtained  such  a  foothold  as  to  make  it  highly 
improbable  that  we  shall  be  able  to  eradicate  it.  It  multiplies  with 
surprising  rapidity,  since,  as  we  shall  presently  see,  there  are  from 
three  to  four  generations  annually  at  Washington. 

LIFE   HISTORY, 

When  the  insect  was  flrst  discovered,  in  December,  1892,  the  lower 
halves  of  the  trunks  of  the  young  peach  trees  were  more  or  less  com- 
pletely covered  with  male  scales,  while  the  female  scales  mainly  occupied 
the  upy)er  halves  of  the  trunks.  In  March  the  female  scales  were  exam- 
ined and  the  eggs  were  plainly  seen  within  their  bodies  by  transmitter^ 
light.  By  the  end  of  April  they  were  found  to  be  full  of  eggs,  which 
appeared  to  be  perfectly  developed,  although  none  had  been  deposited 
on  April  24.  Upon  May  5  oviposition  had  begun,  and  uiK>n  May  13  the 
young  larva)  were  hatching  by  thousands.  At  this  time  experiments 
were  made  to  ascertain  whether  these  larvje  would  settle  upon  the  rose. 
A  potted  rose,  free  of  scale,  was  tied  to  a  badly  infested  i)each  tree,  but 
none  of  the  young  scales  migrated  to  it,  although  it  was  examined  for 
ten  days  or  more.  The  larvte  developed  irregularly,  and  by  May  23 
some  were  already  twice  as  large  as  others,  and  all  seemed  to  be  covered 
more  or  less  densely  with  glistening  white  threads,  while  a  few  had 
begun  to  form  a  delicate  scale.  By  May  26  a  few  had  casl  their  first 
skin.  By  June  15  the  females  had  cast  their  second  skin,  while  the 
male  scale  was  fully  formed  and  most  of  the  male  larvae  had  trans- 
formed to  the  pupa  state,  a  few  having  already  become  winged.  The 
next  day  manj  males  issued.  About  the  end  of  June  oviposition  began 
again,  and  females  attained  full  size  the  middle  of  August,  egg-laying 
for  the  third  time  beginning  at  the  end  of  August.  Another  brood 
developed  the  end  of  October. 


NoTK. — Plate  II,  which  illustrates  Australian  lady-birds  receutly  iutrodnccd  into 
CaliTornia,  bns  no  text  reference,  owing  to  the  fact  that  a  certain  portion  of  the 
manuscript  of  the  report  was  cut  out  on  account  of  the  necessity  for  brevity.  The 
plate  bad,  liowever,  already  been  put  into  the  hands  of  the  lithographer,  and  is  there- 
fore published  without  further  comment. 
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EXPLANATION  OF  PLATES  TO  REPORT  OF  ENTOMOLOGIST. 

[WTaoro  ligures  ai*e  eularged  the  natnrul  sizes  aro  indicated  in  hair  lines  at  side,  unless  already  indi 
*     cated  in  sonio  other  way  on  plate.] 

Explanation  to  Plate  I. 

The  San  Josi5  Scale  and  the  new  Peach  Scale. 

Fig.  1.  Aepidioius  p€rnieio8U8  ;  adult  females  in  9i^u  upon  pear;  a,  adult  female  scale — 

eiilarnjed  (original). 
Fig.  2.  Pent  ilia  mi  sella :  An  enemy  of  the  San  Jos^  scale  in  Virginia;  o,  larvaj  6,  pupa; 

c,  adult— enlarged;  d,  scutcllum  of  adult — still  more  enlarged  (onginal). 
Fig.  3.  Viaftpia  (anatus:  a,  male  scales  in  »itu  on  trunk  of  young  peach  tree;  5,  full- 
grown  female  scales,  same — natural  size;  c,  female  scale;  d,  male  scales — 
enlarged;  c,  male  scale — still  more  enlarged;  /,  adult  male  scale — still 
more  enlarged;  g,  tarsus  of  adult  male;  h,  polser  and  hook  of  same — very 
greatly  eularged  ( original ). 

Explanation  to  Plate  II, 

[All  of  those  are  drawn  to  the  same  scale,  and  the  fl^rures  therefore  represent  relative  Biases.] 

The  Introduced  Australian  Ladybirds. 

Fig.  1.  Orcus  austral asicB :  adult;  la,  pupa  of  same  in  last  larval  skin — enlarged 
(original). 

Fig.  2.  BhizoMus  venirjalis :  adult — enlarged  (original). 

Fig.  3.  Orous  chalybeus:  adult;  Sa,  pupa  of  same  in  lant  larval  skin — enlarged  (orig- 
inal). 

Fig.  4.  Xovius  koebelei:  adult;  4a,  larva  of  same;  45,  pupa  in  last  larval  skin — 
enlarged  (original). 

Fig.  5.  Psyllobora  galbula:  adult — enlarged  (original). 

Fig.  6.  Alesia  frenata:  adult — eularged  (original). 

Fig.  7.  Leis  aonformis:  adult;  7a,  larva  of  same — enlarged  (original). 

Fig,  8.  Rhizohins  toowoombw:  adult — enlarged  (original). 

Fig.  9.  Rhizobias  debilis:  adult— enlarged  (original). 

Explanation  to  Plate  III, 
The  Orange  Mealy-wing. 

Fig.  1,  Jlej/rodes  eitri:  a,  orange  leaf  badly  infested  by  full-grown  larvte — ^natural 
size;  bj  outline  of  egg;  c,  young  larva  in  the  act  of  hatching  from  e^g-^  rf, 
newly  hatched  larva  seen  from  below — enlarged ;  c,  leg  of  d;  /,  anteuua  of 
d — still  more  eularged  ;  g,  advanced  pupa;  /t,  adult  nearly  ready  to  emerge 
and  seen  through  pupa  skin;  i,  adult  with  wings  still  unfolded,  in  the  act 
of  emerging  from  pupa  shell — enlarged;  jj  leg  of  h — still  more  enlarged 
(from  Insect  Life). 

Fig.  2.  Aletprodes  citri:  a,  adult  male  seen  from  side  and  showing  waxy  tufts;  by  anal 
segments  and  claspers  of  same  seen  from  above;  o,  adult  female  seen  from 
abo\e,  with  wings  spread;  d,  anal  segment  and  ovipositor  of  the  same;  c, 
bead  of  same  from  side ;  /,  antenna  of  same ;  </,  postal  border  of  fore  wing ; 
h,  hind  tarsus;  t,  hind  tibia;  a  and  c  enlarged;  6,  d,  «, /,  g,  ft,  i,  still  more 
enlarged  (from  Insect  Life). 

Explanation  to  Plate  I V. 

Miscellaneous  Insects. 

Fig.  1.  ErastHa  scitnla:  a,  larva  from  below;  6,  same  from  above;  c,  above,  in  case; 

d,  case  of  full-grown  larva;  c,  pupa;  /,  moth — enlarged  (after  Rouzaud, 
from  Insect  Life). 

Fig.  2,  Crepidodera  nifipes:  adult — enlarged  (from  Insect  Life). 
Fig.  3.  Avabrus  simplex:  adult  female — natural  size  (after  Kiley). 
Fig.  4.  Anabrus  p^irpurancens :  a,  adult  female;  c,  end  of  male  abdomen,  showing 
claspers  ^—natural  size  (after  Riley). 
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Sir:  I  Lave  the' honor  to  submit  berewith  my  oifflith  annual  report 
on  the  work  of  the  Division  of  Ornithology  and  Mammalogy,  covering 
the  year  1893. 

Very  respectfully, 

0.  Habt  Mebbiam, 

Chief. 
Hon.  J.  Steeling  Morton, 

Secretary, 


"WORK  OF  THE  TEAR. 

The  efforts  of  the  division  have  been  directed  largely  toward  the  com- 
pletion of  investigations  begun  in  previous  years,  investigations  relat- 
ing both  to  the  determination  of  the  natural  faunalor  life  zones  of  the 
countiy,  and  to  the  food  habits  and  distribution  of  mammals  and  birds 
of  economic  importance  to  agriculture. 

Three  publications  have  been  issued  during  the  year:  (I)  An  eco- 
nomic bulletin  on  the  hawks  and  owls  of  the  United  States;  (2)  an 
economic  bulletin  on  the  prairie  ground  squirrels  or  sj^ermophilea  of 
the  Mississippi  Valley;  (3)  a  technical  publication  containing  part  of 
the  results  of  the  Death  Valley  Expedition. 

The  work  on  hawks  and  owls  was  illustrated  by  26  fine  colored  plates, 
paid  for  out  of  the  lump  fund  of  the  division,  and  was  in  such  demand 
that  the  edition  of  5,000  copies  was  exhausted  almost  as  soon  as  ])ub- 
lished,  since  which  time  many  thousands  of  additional  applications  for 
it  have  been  received. 

The  bulletin  on  prairie  ground  squirrels  was  illustrated  by  3  full- 
page  colored  plates  and  by  colored  maps  showing  the  area  inhabited 
by  each  species.  The  editi<m  (also  5,000  copies)  proved  insufficient  for 
the  demand  and  is  now  practically  exhausted. 

A  bulletin  on  the  crow,  comprising  the  results  of  several  years'  study 
of  the  relations  of  this  interesting  bird  to  agriculture,  is  now  ready  for 
the  press;  and  a  bulletin  on  the  pocket  gophers,  similar  in  scope  and 
character  to  the  one  already  issued  on  the  prairie  ground  squiiTcls,  will 
probably  be  ready  for  distribution  before  the  present  report  is  issued. 
Other  bulletins  are  in  an  advanced  stage  of  preparation. 

In  the  year  1893  more  than  G,500  letters  were  received,  many  of  them 
accompanied  by  schedules,  reports,  and  miscellaneous  notes,  all  of  which 
were  examined  and  filed  for  future  reference.  During  the  same  time 
about  3,800  letters  were  written,  several  hundred  schedules  distrib- 
uted to  observers  and  correspondents,  and  upwards  of  700  packages 
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sent  out.  other  routine  work  has  consisted  in  the  identification  of 
specimens  (about  400  separate  lots  or  packages  of  which  have  heen 
received),  forwarding  supplies  to  field  agents,  the  care  •f  collections, 
correcting  proof,  compiling  reference  lists  of_  publications  useful  in  the 
work  of  the  division,  and  miscellaneous  work. 

SCOPE   OF   THE  WORK. 

The  investigations  carried  on  by  the  division  are  naturally  divided 
into  two  groups — one  relating  to  the  geographic  distribution  of  species 
in  the  widest  sense,  the  other  confined  to  the  study  of  birds  and  mam- 
mals of  immediate  interest  to  the  farmer  because  of  their  relation  to 
agriculture.  During  the  year  work  has  been  pushed  along  these  lines 
as  vigorously  as  the  means  at  command  would  allow. 

GEOGRAPHIC  DISTRIBUTION. 

The  interest  of  the  agriculturist  in  the  study  of  geographic  distribu- 
tion lies  in  the  fact  first  pointed  out  by  this  division,  that  the  territory 
of  the  United  States  may  be  divided  into  a  definite  number  of  belts  or 
zones,  each  of  which  is  cAiaracterized  by  the  presence  of  certain  jnative 
animals  and  plants  and  which,  under  cultivation,  is  fitted  for  particular 
agricultural  products.  The  reason  why  certain  animals  and  plants  are 
restricted  to  i)articular  areas  or  belts,  where  no  visible  barriers  exist  to 
prevent  dispersion,  is  that  the  sensitive  organizations  of  such  species 
have  become  adapted  to  the  particular  physical  and  climatic  conditions 
tliere  prevalent  and  are  not  sufficiently  plastic  to  enable  them  to  live 
under  other  conditions.  What  is  true  of  animals  and  plants  in  a  state 
of  nature  is  true  also  of  animals  and  plants  as  modified  by  man;  for 
e\ery  race  or  breed  of  sheep,  cattle,  or  swine,  and  every  variety  of  grain, 
vegetable,  or  fruit  thrives  best  under  particular  conditions  of  tempera- 
ture, moisture,  andexposure. 

The  number  of  life  zones  that  have  been  defined  in  this  country  north 
of  the  tropical  is  six.  They  may  be  grouped  under  two  heads:  North- 
ern or  Boreal  and  southern  or  Austral.  In  Eastern  NortliAmerica 
these  zones  may  be  briefly  characterized  as  follows,  beginning  at  the 
north:* 

(1)  Arctic  or  Arctic-Alpine  ZonCy  above  the  limit  of  tree  growth; 
characterized  by  the  Arctic  popi^y,  dwarf  willow,  saxifrages,  gentians, 
and  many  other  plants,  and  by  the  snow  bunting,  snowy  owl,  white 
j)tarmigan,  polar  bear,  arctic  fox,  and  barren-ground  caribou  or  rein- 
deer.    This  zone  is  of  no  agricultural  importance. 

(2)  Hudsonian  ZonCj  comprising  the  northern  or  higher  parts  of  the 
great  transcontinental  coniferous  forest — a  forest  of  spruces  and  firs 
stretcliingfrom  Labrador  to  Alaska.  Among  the  numerous  inhabitants 
of  this  zone  are  the  wolverine,  woodland  caribou,  moose,  great  northern 
shrike,  pine  bullfinch,  crossbills,  white-crowned  sparrow,  and  fox  spar- 
row.   Like  the  last  this  zone  is  of  no  agricultural  importance. 

(3)  Canadian  Zon^j  comprising  the  southern  or  lower  part  of  the  great 
transcontinental  coniferous  forest,  and  inhabited  by  the  porcupine, 
varying  hare,  red  squirrel,  white  throated  sparrow,  yellow  rumped 
wai  bier,  and  numerous  others.  Counting  from  the  north,  this  zone  is 
the  first  of  any  agricultural  consequence.  Here  white  potatoes,  tur- 
nips, beets,  the  Oldberg  apple,  and  the  more  hardy  cereals  may  be  culti- 
vated with  moderate  success. 

*0n  the  accompanying  map  (Plat©  I )  tho  two  Boreal  forest  zones — the  Hudsonian 
and  Canadian^— have  not  been  separated  but  are  shown  together  iu  green. 
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(4)  Transition  Zone,  or  belt  in  wbich  the  outlying  Boreal  and  Aus- 
tral elemeuts  overlap.  Here  the  oak,  hickory,  chestaut,  and  walnut  of 
the  south  meet  the  maple,  beech,  birch,  and  hemlock  of  the  north.  The 
same  is  true  of  mammals  and  birds,  for  here  the  southern  mole  and 
cottontail  rabbit,  the  •riole,  bluebird,  catbird,  thrasher,  chewink,  and 
wood  thrush  live  in  or  near  the  haunts  of  the  hermit  and  Wilson's 
thrushes,  solitary  vireo,  bobolink,  red  squirrel,  jumping  mouse,  chip- 
munk, and  star-nosed  mole.  In  this  zone  we  enter  the  true  agricultural 
part  of  our  country ;  here  the  apple  (Oldberg,  Baldwin,  Greening,  Seek- 
no-further,  and  others),  the  blue  plums,  cherry,  white  potato, T>arley,  and 
oats  attaiirtheir  highest  perfection. 

(5)  CcCrolinian  ZonCj  where  the  sassafras,  tulip  tree,  hackberry, 
Bweet  gum,  and  persimmon  first  make  their  appearance,  together  with 
tlie  opossum,  gray  fox,  fox  squirrels,  cardinal  bird,  Carolina  wren, 
tufted  tit,  yellow-breasted  chat,  and  gnatcatcher.  In  this  zone  the  Ben 
Davis  and  wine-sap  apples,  the  peach,  apricot,  quince,  sweet  potato, 
tobacco,  and  the  hardier  grapes,  such  as  the  Concord,  Catawba,  and 
Isabella,  reach  their  best  condition. 

(6)  Anstroriparian  Zone,  where  the  long-leaved  pine,  magnolia,  and 
live  oak  are  common  on  the  uplands  and  the  bald  cypress  and  cane  in 
the  swamps.  Here  the  mockingbird,  painted  bunting,  red  cockadcd 
woodpecker,  and  chuck-wills-widow  are  characteristic  birds,  and  the 
cotton  rats,  ricefield  rats,  wood  rats,  little  spotted  skunks,  and  free-- 
tailed  bats  abound.  This  is  the  zone  of  the  cotton  plant,  sugar  cane, 
rice,  pecan,  and  peanut;  of  the  oriental  pears  (LeConte  and  Kieffer), 
the  scuppernoug  grape,  and  of  the  citrus  fruits — the  oraage,  lemon,  lime, 
and  shaddock.  In  its  western  continuation  (the  Lower  Sonoran)  the 
raisin  grape,  olive,  and  almond  are  among  the  most  important  agricul- 
tural products,  and  the  fig  ripens  several  crops  each  ycfar. 

Still  further  south  is  the  Tropical  region,  which,  in  the  United  States, 
is  restricted  to  southern  Florida  and  extreme  southeast  Texas,  along 
the  lower  Kio  Grande  and  Gulf  coast.  Among  the  tropical  trees  that 
grow  tn  southern  Florida  are  the  royal  palm,  Jamaica  dogwood, 
niachineel,  mahogany,  and  mangrove;  and  among  the  birds  may  be 
mentioned  the  white-crowned  pigeon,  Zanaida  dove,  quail  doves, 
Bahama  vireo,  Bahama  honey-creeper,  and  caracara  eagle.  The 
banana,  coacoanut,  date  palm,  pineapple,  mango,  and  cherimoyer  thiive 
in  this  belt. 

The  Division  of  Ornithology  and  Mammalogy  is  engaged  in  tracing 
the  courses  of  these  various  zones  qcross  the  contiMent  and  in  the 
pref»aration  of  large  scale  maps  on  which  their  boundaries  are  shown 
in  different  colors.  These  maps  should  be  of  value  to  the  agriculturist 
in  showing  the  f>osition  of  his  farm  with  reference  to  the  life  zone  in 
wliich  it  lies,  thus  giving  him  a  key  to  the  crops  most  likely  to  succeed, 
for  it  has  just  been  shown  that  the  fauna  and  flora  of  a  region  may  be 
made  to  serve  as  a  reliable  index  to  its  agricultural  cap«abilities.  The 
further  from  the  center  of  abundance  a  particular  crop  can  be  made  to 
thrive  the  higher  i)rice  it  will  command,  always  provided  it  is  near  a 
market.  Hence  the  importance  of  utilizing  the  northern  prolongations 
and  islands  of  the  southern  zones  and  the  southern  prolongations  and 
islands  of  the  northern  zones  for  the  cultivation  of  agricultural  prod- 
ucts that  otherwise  must  be  transported  considerable  distances. 

METHOD   OF  WORK. 

The  collection  of  data  on  the  distribution  of  species  was  begun  by 
the  writer  several  years  before  the  establishment  of  the  division  and 
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has  been  carried  on  almost  continuously  to  the  present  time.  Since 
the  enlargement  of  the  scope  of  the  investigation,  authorized  by  Con- 
gress in  1890,  the  work  has  been  pressed  with  increased  \igor  and  on 
a  scale  never  before  attempted.  The  aim  irom  the  first  has  been  to 
obtain  accurate  and  complete  data  for  mapping  the  distribution  of 
individual  species,  and  at  the  same  time,  by  combining  these  maps  and 
by  independent  field  work,  to  ascertain  the  boundaries  of  the  natural 
life  zones  of  the  country. 

In  order  ^o  secure  the  utmost  economy  of  time  and  labor  in  the  prej)- 
aration  of  these  maps,  the  published  information  relating  to  each 
species  and  all  manuscript  records  in  the  possession  of  tire  division 
are  first  carefully  tabulated  on  schedules,  care  being  taken  to  reject 
everything  which  is  not  entirely  reliable.  In  mapping  birds  it  is  nec- 
essary to  separate  the  records  of  the  breeding  ranges  from  those  of  the 
winter  and  migration  ranges  of  each  species.  The  localities  tabulated 
on  the  schedules  are  transferred  to  large  scale  maps,  each  record  on  the 
schedule  being  indicated  on  the  map  by  a  red  spot  at  the  point  where 
the  species  in  question  has  been  found.  The  area  within  the  peripheral 
spots  is  then  carefully  colored  by  some  one  personally  familiar  with  the 
topography  of  the  region.  Thus  the  map  becomes  a  graphic  represen- 
tation of  the  schedule,  and  vice  versa  the  latter  may  be  regarded  as  an 
index  to  and  authority  for  the  map.  This  map  now  forms  the  basis  of 
-field  investigations,  the  object  of  which  is  to  trace  out  in  greater  detail 
the  actual  boundaries  of  the  distribution  of  the  species.  By  studying 
at  one  time  the  ranges  of  all  the  species  inhabiting  a  given  region  the 
work  is  carried  on  rapidly  and  economically. 

BIOLOGICAL   SURVEYS. 

In  1889  a  system  of  biological  surveys  was  begun  for  the  purpose  of 
mapping  in  detail  the  boundaries  of  the  natural  life  zones  of  our  coun- 
try, at  the  same  time  securing  data  and  specimens  illustrating  the  dis- 
tribution and  status  of  the  various  species.  The  San  Francisco  Moun- 
tain ])lateau  in  northern  Arizona  was  selected  for  work  the  first  season 
(1889),  and  an  area  of  some  12,000  square  miles  was  mapped.  In  1800 
a  reconnaissance  was  made  of  nearly  20,000  square  miles  in  Idaho.  In 
189^  the  Death  Valley  Expedition  was  engaged  in  similar  work  in  tiie 
arid  region  of  southern  California  and  Nevada,  and  covered  about 
100,000  square  miles  between  the  Colorado  River  and  the  Pacific  Ocean, 
connecting  on  the  east  with  thQ  field  work  of  1889.  Thus,  up  to  the 
beginning  of  1892  there  had  been  surveyed  with  more  or  less  detail  an 
area  larger  than  the  whole  of  New  England,  with  New  York  and  New 
Jersey  added,  or,  approximately,  equal  to  the  States  of  Nebraska  and 
Iowa  combined. 

A  much  larger  area  had  been  covered  in  a  diff'erent  way  by  field  agents 
who  have  been  engaged  in  securing  data  in  various  localities  and  in 
supplementing  the  work  of  the  biological  surveys. 

The  greatest  drawback  to  the  satisfa(»tory  completion  of  the  biological 
maps  is  the  lack  of  accurate  topographic  contour  maps  to  serve  as  bases 
for  plotting  distribution.  The  map  vsheets  of  the  V.  S.  Geological  Sur 
vey,  as  far  as  published,  have  proved  of  the  utmost  assistance  and 
value. 

FIELD  WORK  IN  1893. 

During  the  present  year  the  biological  survey  of  the  Rocky  Moun- 
tain region  has  been  carried  from  Utah  and  Idaho  completely  across  the 
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State-of  Wyoming,  thus  connecting  the  work  of  previous  years  in  the 
Great  Basin  with  the  western  part  of  the  Great  Plains.  A  large  part 
of  Wyoming  was  found  to  be  from  1,000  to  3,000  feet  lower  than  repre- 
sented on  the  latest  maps,  and  consequently  to  have  a  warmer  summer 
climate  and  to  belong  to  a  more  southern  life  zone  than  previously 
supposed.  Thus  the  Wind  Ifciver  and  Bighorn  basins  and  the  plains 
east  of  the  Bighorn  Mountains  fall  within  the  Upper  Sonoran  Zone 
instead  of  the  Transition.  This  area  is  of  considerable  importance 
from  an  agricultural  standpoint,  from  the  fact  that  it  marks  the  north- 
ern extension  of  the  ranges  of  certain  southern  species  of  plants  and 
animals.  A  special  effort  was  made  to  determine  the  position  of  the 
boundary  between  the  Upper  Sonoran  and  Transition  zones  in  the 
States  of  Nebraska,  North  and  South  Dakota,  and  Montana.  Further 
south,  field  work  was  carried  on  in  Kansas,  Colorado,  and  New  Mexico; 
and  further  west,  in  California,  Nevada,  and  western  Oregon. 

The  study  of  the  faunal  afiGinities  and  agricultural  resources  of  the  arid 
tropical  and  semitropical  or  Lower  Sonoran  zones  on  the  table-land  of 
Mexico  has  been  continued  during  the  year,  with  the  result  that  mate- 
rial and  data  of  great  value  have  been  accumulated  which  throw  light 
upon  problems  presented  in  corresponding  areas  in  the  arid  regions  of 
the  southwestern  United  States. 

ECONOBSIC  RBLATIOHd. 

Work  under  this  head  consists  in  the  study  of  those  habits  of  birds 
and  mammals  which  have  a  direct  bearing  on  agriculture,  favorable  or 
unfavorable,  and  in  the  preparation  of  the  results  for  publication. 
Information  is  obtained  mainly  by  the  following  methods:  (1)  By  study 
of  the  habits  of  species  in  the  field,  both  by  the  division  staff'  and  by 
voluntary  agents;  (2)  by  the  examination  in  the  laboratory  of  the  con* 
tents  of  stomachs  and  crops,  with  a  view  to  the  accurate  determination 
of  the  character  of  the  food ;  (3)  by  study  of  the  literature  of  the  sub- 
ject, which  involves  the  collation  of  published  notes  from  widely  scat- 
tered sources. 

Supplementary  investigations  and  experiments  frequently  become 
necessary  for  the  settlement  of  particular  questions,  such  as  the  best 
methods  of  limiting  or  exterminating  harmful  species,  or  of  protecting 
and  encouraging  those  which  are  beneficial. 

The  bulletin  on  the  common  crow,  announced  last  year  as  practi- 
cally finished  except  for  the  report  on  the  insect  contents  of  the  stom- 
achs, was  somewhat  delayed  by  the  receipt  of  several  hundred  addi- 
tional stomachs,  and  still  further  by  the  fact  that  the  entomologist's 
report  on  the  insect  food  materially  modified  some  of  the  condusioiis, 
necessitating  many  changes  in  the  text.  It  is  now  about  ready  for 
transmittal.  This  bulletin  is  based  primarily  on  the  examination  of  the 
stomachs  of  more  than  900  crows,  young  and  old,  taken  at  all  seasons  of 
the  year  and  from  every  section  of  the  United  States;  and,  in  addition, 
contains  summaries  of  the  reports  of  several  hundred  correspondents, 
and  a  review  of  the  published  matter  relating  to  the  economic  status  of 
the  crow.  The  percentage  of  each  item  of  food  has  been  determined 
and  its  importance  estimated;  and  the  insect  food  has  been  studied 
and  reported  on  by  specialists  under  the  direction jof  the  entomologist 
of  the  Department. 

Good  progress  has  been  made  on  a  similar  bulletin  relating  to  the 
crow  blackbird,  and  more  than  1,100  stomachs  of  that  species  have  been 
examined.    About  150  stomachs  of  other  blackbirds  were  also  exam- 
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ined,  as  well  as  545  stomachs  of  woodpeckers,  about  200  of  the  crow, 
and  a  few  of  other  birds.*  The  total  number  of  bird  stomachs  examined 
during  the  year  is  2,064.f 

The  collection  now  numbers  20,102  stomachs,  having  been  increased 
during  the  year  by  the  addition  of  3,900.  This  is  not  only  the  largest 
number  added  during  any  one  year  in  the  history  of  the  division,  but 
tlie  stomachs  are  of  unusual  importance,  being  mainly  those  of  the 
species  directly  affecting  the  interests  of  the  agriculturist.  The  refer- 
ence collection  of  seeds  and  other  samples  of  bird  food  has  also  been 
materially  increased. 

EXHIBIT  AT  THE  ^WORLD'S  COLUMBIAN  EXPOSITION. 

Considerable  time  and  labor  were  expended  by  the  division  in  the 
preparation  and  installation  of  an  exhibit  for  the  World's  Fair,  The 
principal  object  in  view  was  to  show  the  character  of  the  work  in  which 
this  division  is  engaged.  This  was  accomplished  by  graphic  illustra- 
tions showing  the  geographic  distribution  of  the  mammals  and  birds 
in  the  United  States  and  the  economic  status  of  the  species.  In  the 
former  line,  the  great  fact  that  animals  and  plants  are  distributed  in 
broad  belts  or  zones,  the  boundaries  of  which  are  fixed  primarily  by 
temperature,  was  shown  by  means  of  three  large  models.-  One  of 
these  wa«  a  miniature  mountain  slope  on  which  mounted  specimens  of 
characteristic  mammals  and  birds  were  so  assembled  as  to  bring  before 
the  eye  at  a  glance  the  successive  faunas  of  different  elevations. 
Another  was  a  large  topographic  relief  model  of  the  area  covered  by 
the  Death  Valley  Expedition.  On  this  model,  and  on  an  adjoining 
relief  map  of  the  United  States,  the  life  zones  were  shown  in  different 
colors.  The  models  were  accompanied  by  enlarged  phot<)graphs  of 
desert  scenery,  with  characteristic  animals  and  plants.  The  subject 
was  still  further  illustrated  by  maps  of  the  United  States,  colored  to 
show  the  areas  inhabited  by  individual  species  and  genera  of  mammals, 
birds,  reptiles,  and  plants. 

Groups  of  mammals  and  birds,  beneficial  and  harmfiil,  each  hand- 
somely mounted  and  surrounded  by  its  accustomed  food  supply,  con- 
stituted the  exhibit  which  was  designed  to  illustrate  the  economic 
relations  of  the  species. 

The  importance  of  bird  life  to  the  farmer  was  further  shown  by  an  ex- 
hibit of  the  food  of  various  species  of  birds,  each  item  of  which  was  care- 
fully labeled.  Groups  of  mounted  hawks  and  owls  in  the  act  of  killing  or 
eating  some  animal  habitually  preyed  upon,  illustrated  the  gain  or  loss 
which  each  is  likely  to  bring  to  the  fanner.  A  series  of  stuffed  skins 
of  the  birds,  mice,  squirrels,  and  other  animals  which  have  been  found 
in  the  stomachs  of  various  species  showed  interesting  facts  regarding 
the  food  habits  of  owls.  These  are  but  a  few  of  the  many  novel  fea- 
tures of  the  exhibit,  which  it  is  believed  was  both  instructive  and 
practical  and  justified  the  time  devoted  to  its  preparation. 

*  One  hundred  and  forty-five  stomachs  of  the  kingbird  or  bee  martin  were  exam- 
ined during  the  year,  and  the  results,  together  with  those  obtained  from  twenty- 
fivo  previous  examinations,  form  the  basis  of  a  special  paper  on  the  food  of  the 
kingbird,  an  abstract  of  which  accompanies  this  report. 

tThis  determination  of  the  food  of  species  by  examination  of  the  stomach  con- 
tents forms  one  of  the  most  important  features  in  the  economic  work  of  the  division. 
Most  of  the  errors  due  to  ordinary  observation  are  eliminated,  and  a  foundation  of 
actual  facts  is  obtained  which,  in  connection  with  competent  field  work,  insures 
reliable  conclusions. 
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FOOD  HABITS  OF  THE  KINGBIRD  OR  BBB  MARTIN. 

(Tyrannus  tyrannus.) 
By  Walter  B.  Barrows. 

The  kingbird  or  bee  martin  is  the  largest  common  flycatcher  in  the 
United  States,  and  is  too  well  known  to  need  any  extended  description. 
It  is  widely  distributed  during  the  breeding  season,  nesting  abundantly 
in  all  the  States  east  of  the  Bocky  Mountains,  and  less  commonly  in 
Idaho,  Utah,  Washington,  eastern  Oregon,  and  northeastern  Califor- 
nia. It  winter  it  migrates  southwai^d  to  the  West  Indies,  Mexico,  Cen- 
tral and  South  America,  a  few  remaining  along  the  Gulf  coast  and  in 
southern  Texas. 

During  its  stay  in  the  United  States  the  kingbird  feeds  mainly  on 
insects,  which  form  at  least  85  per  cent  of  all  its  food  from  April  to 
September. 

The  material  available  for  a  study  of  the  food  of  this  bird  includes 
the  published  records  by  various  naturalists  of  something  less  than  fifty 
dissections  made  at  different  times  during  the  last  twenty  years,  to 
which  are  now  added  the  results  of  the  examination  of  171  stomachs 
by  specialists  of  this  Department.  These  stomachs  came  from  19  dif- 
ferent States,  the  District  of  Columbia,  and  Canada,  and  were  collected 
during  six  months  of  the  year.  The  preliminary  examination  was 
made  by  Prof.  F.  E.  L.  Bcal,  who  estimated  the  percentage  of  vegeta- 
ble and  animal  food  and,  with  the  assistance  of  the  writer,  made  a  pro- 
visional analysis  of  the  insect  material.  Subsequently  the  entire  insect 
material  was  submitted  to  the  Division  of  Entomology,  and  the  insects 
were  carefully  identified  under  the  direction  of  Prof.  C.  V.  Riley,  mainly 
by  Mr.  Theodor  Pergande  and  Mr.  D.  W.  Coquillet.  A  careful  exami- 
nation shows  beyond  all  question  that  the  kingbird  eats  many  more 
injurious  insects  than  beneficial  ones,  and  although  it  eats  many  pre- 
daceous  insects  such  as  dragon  flies  {Neuroptera)  and  Ichneumonid 
insects  which  are  decidedly  beneficial,  yet  these  evils  are  far  outweighed 
by  the  immense  numbers  of  harmful  insects  regularly  consumed. 

Scarcely  any  trait  of  the  kingbird  is  so  well  known,  or  at  least  so 
largely  believed,  as  its  fondness  for  honey  bees,  but  the  mere  fact  that 
the  birds  are  seen  lingering  about  the  hives  is  not  sufficient  evidence 
that  they  are  doing  any  harm  to  the  bees.  Many  of  our  best  natural- 
ists have  contended  that  the  injury  to  beehives  was  too  slight  to 
deserve  notice,  and  that  the  myriads  of  destructive  insects  which 
were  eaten  repaid  the  farmer  or  even  the  apiarist  many  times  over. 
It  has  been  noticed  also  that  the  bird  api>eared  to  prefer  the  drones. 
Among  the  171  stomachs  examined  only  14,  or  less  than  one-twelfth 
of  the  entire  number,  contained  any  traces  of  the  honey  bee  (Apis 
meUifica)j  while  the  total  number  of  bees  found  was  but  50;  of  these, 
40  were  positively  identified  as  drones  and  only  4  were  unquestionably 
workers.  The  remains  of  the  other  6  were  so  fragmentary  as  to  ren- 
der impossible  anything  beyond  the  determination  of  the  species. 
In  several  cases  in  which  the  birds  had  been  shot  near  a  hive  no 
traces  of  bees  were  found  in  their  stomachs.  The  results  of  these  exami- 
nations show  that  not  more  than  1  kingbird  in  13  catches  honey  bees, 
and  that  not  more  than  10  per  cent  of  the  insects  caught  are  workers. 

Among  the  enemies  of  the  bee  may  be  mentioned  certain  insects, 
notably  the  so-called  robber  flies  belonging  to  the  family  A«t7te?(F,  which 
do  far  more  damage  than  birds.    These  robber  flies  are  large,  stout. 
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long-bodied  flies,  often  covered  with  stiff  hairs.  According  to  Prof. 
C.  V.  Kiley,  one  species  (Trupanea  apivora)  has  been  known  to  kill  141 
honey  bees  in  a  single  day.  In  the  stomachs  examined  by  this  Depart- 
ment not  less  than  6  kingbirds  were  found  to  have  eaten  these  robber 
flies,  ajid  in  one  case  at  least  6  flies  were  found  in  a  single  stomaeh. 
It  is  very  probable,  therefore,  that  the  killing  of  these  robber  flies  would 
compensate  for  the  4  working  bees,  which  were  all  we  know  to  have 
been  killed  by  the  171  kingbirds. 

Although  practically  insectivorous,  the  kingbird  has  long  been  known 
to  feed  on  fruits  of  various  kinds.  Among  many  hundreds  of  com- 
plaints received  by  the  Department  during  the  last  seven  years  regard- 
ing the  destruction  of  fruit  by  various  birds,  the  kingbird  has  been 
mentioned  as  a  fruit-eater  in  only  three  instances,  when  it  has  been 
accused  of  injuring  cherries  and  small  fruits.  Nearly  50  per  cent  of  the 
171  stomachs  examined  contained  vegetable  food  in  amounts  varying 
from  a  mere  trace  to  100  per  cent,  but  only  2  contained  vegetable  mat- 
ter alone.  Of  the  total  quantity  of  food  eaten  about  12  per  cent  was 
vegetable  matter,  probably  all  fruit;  the  remainder  consisted  entirely 
of  insects,  spiders,  and  myriapods.  No  less  than  22  species  of  fruits 
have  been  identified  in  the  stomach  contents.  Three  stomachs  out  of 
24,  collected  in  May,  contained  vegetable  matter,  mainly  remains  of 
raspberries  or  blackberries.  In  the  stomachs  collected  in  June  and 
July  were  found  remains  of  cherries,  mulberries, blueberries,  and  huckle- 
berries, the  average  amount  lor  the  month  of  June  being  4  per  cent 
and  for  July  8  per  cent.  In  August  more  than  twice  as  much  fruit 
was  eaten  as  in  July,  the  average  for  the  former  month  reaching  22  per 
cent,  although  the  relative  number  of  stomachs  containing  fruit  was 
slightly  smaller  than  in  July.  The  relative,  amount  of  fruit  and  insfects 
fouiul  in  the  stomachs  is  shown  in  the  following  table: . 
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REPORT  OF  THE  BOTANIST. 


Sir:  i  have  tlie  honor  to  submit  herewith  iny  report  as  Botauist  of 
the  U.  S.  Department  of  Agriculture  for  the  period  from  March  8  to 
December  31,  1803. 

Very  respectfully, 

Frederick  V.  Coville, 

Botanist, 
Hon.  J.  Sterling  Morton, 

Secretary, 


The  former  Botanist,  Dr.  George  Vasey,  was  removed  by  death  on 
the  4th  day  of  March,  1893,  after  a  period  of  twenty-one  years'  labor 
in  the  same  official  capacity.  The  untiring  industry  with  which  he 
devoted  himself  to  his  work  can  be  appreciated  best  by  reference  to 
the  r^sumds  which  were  published  in  the  Annual  Reports  of  the  Com- 
missioner and  later  of  the  Secretary  of  Agriculture. 

As  partially  indicative  of  the  work  accomplished  by  the  Division  of 
Botany  before  March  8, 1893,  a  list  of  its  publications  up  to  that  date 
is  here  given.  Prior  to  the  year  1883  all  official  reports  of  the  work  of 
this  division,  like  those  of  nearly  all  other  branches  of  the  Department, 
were  published  in  the  Annual  Eeport  of  the  Commissioner  of  Agri- 
culture. 

PUBLICATIONS  PRIOR  TO  MARCH  8.  1893. 

BULLETINS. 

Bulletm  No.  1.    Report  of  an  Investigation  of  the  Grasses  of  the  Arid  Districts  of 

Kansas,  Nebraska,  and  Colorado.     By  Georgfe  Vasey.     1886.    8^,  pp.  19, 13  plates. 
Bulletin  No.  2.     Report  on  the  Fungous  Diseases  of  the  Grape  Vine.     By  F.  Lauisou- 

Scribner.     1886.    8^,  pp.  136,  7  plates. 
Bnlletin  No.  3.     Grasses  of  the  South.    A  Report  on  Certain  (grasses  and  Forage  Plants 

for  Cultivation  in  the  iSouth  and  Southwest.     By  George  Vasey.     1887.    8^,  pp. 

63,  26  plates. 
Bulletin  No.  4.    Desiderata  of  the  Herbarium  for  North  America  North  of  Mexico. 

Ranunculacea*  to  Rosaceie,  inclusive.     By  George  Vasey.     1887.    8^,  pp.  15. 
Bulletin  No.  5.     Report  on  the  Experiments  made  in  1887  in  the  Treatment  of  the 

Downy  Mildew  and  the  Black-rot  of  the  Grape  Vine;  with  a  chapter  on  the 

Apparatus  for  Applying  Remedies  for  these  Diseases.     By  F.  Lamson-Scribner. 

1888.     8^,  pp.  113  J  illustrated  by  figures  in  the  text. 
Bnlletin  No.  6.    Grasses  of  the  Arid  Districts.     Report  of  an  Investi«:ation  of  the 

Grasses  of  the  Arid  Districts  of  Texas,  New  Mexico,  Arizona,  Nevada,  and  Utah, 

in  1887.    By  George  Vasey,  S.  M.  Tracy,  and  G.  C.  Nealley.    1888,    8-,  pp.  61, 

30  plat-es. 
Bnlletin  No,  7.     Black-Tot  {Lwsiadia  BidweJlii),    By  F.  Lamson-Scribner  and  Pierre 

Viala.     1888.    8^,  pp.  29,  1  plate. 
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Bulletin  No.  8.  A  Record  of  some  of  the  Work  of  the  Division,  includiug  Extracts 
from  Correspoudeuce  and  other  Coinmunicatioutt.  By  George  Vasey  and  B.  T. 
Galloway.     1889.     8^,  pp.  67. 

Bulletin  No.  9.  Peach  Yellows :  A  Preliminary  Report.  By  Erwin  F.  Smith.  1888. 
8^,  pp.  254,  9  maps,  37  plates. 

Bulletin  No.  10.  Report  on  the  Experiments  Made  in  1838  in  the  Treatment  of  the 
Downy  Mildew  and  Black-rot  of  the  Grape  Vine.  By  F.  Lamsou-Scribuer,  Alex. 
W.  Pearson,  H.  L.  Lyman,  Hermann  Jaeger,  A.  M.  Howell,  and  M.  Prillienx. 
1889.    8o,  pp.  61,  2  plates. 

Bulletin  No.  11.  Report  on  the  Experiments  made  in  1889  in  the  Treatment  of  the 
Funj«>u8  Diseafies  of  Plants.     By  B.  T.  Galloway.     1890.     8*^,  pp.  119,  8  plates. 

Bulletin  No.  12.*  Grasses  of  the  Southwest.  Plates  and  Descriptions  of  the  Grasses 
of  the  Desert  Region  of  Western  Texas,  New  Mexico,  Arizona,  and  Southern 
California,  ^y  George  Vasey.  Part  i.— Issued  October  13,  1890.  Roy.  8«^,  pp. 
107,  50  plates.    Part  ii.— Issued  Decembc-,  1891.     Roy.  8^,  pp.  108,  50  plates. 

Bulletin  No.  13.*  Grasses  of  the  Pacific  Slope,  Includits  Alaska  and  the  Adjacent 
Islands.  Plates  and  Descriptions  of  the  Grasses  of  California,  Oregon,  Washing- 
ton, and  the  Northwestern  Const,  including  Alaska.  By  George  Vasey.  Part  i. 
Issued  October  20, 1892.     Roy.  8",  pp.  108,  50  plates. 

Bulletin  No.  U.  Ilex  Cassine,  the  Aboriginal  North  American  Tea.  Its  History,  Dis- 
tribution, and  Use  among  the  Native  North  American  Indians.    By  E.  M.  Halo, 

1891.  8^,  pp.  22,  1  plate. 

CONTRIBUTIONS. 

Contributions  from  the  U.  S.  National  Herbarium,  Vol.  i.  No.  1.  List  of  Plants  Col- 
let-ted by  Dr.  Edward  Palmer  in  1888  in  Southern  Caliiornia;  by  George  Vasey 
and  J.  N.  Rose.  List  of  Plants  Collected  by  Dr.  Edward  Palmer  in  1889  at  (1) 
Lagoon  Head,  (2)  Cedros  Island,  (3)  San  Benito  Island,  (4)  Guadalupe  Island, 
(5)  Head  of  the  Gulf  of  California;  by  George  Vasey  and  J.  N.  Rose.  Issued 
June  13,  1890.    8°,  pp.  viii,  1-28. 

Contributions  from  the  U.  8.  National  Herbarium,  Vol.  I,  No.  2.  Upon  a  Collection 
of  Plants  made  by  Mr.  G.  C.  Nealley  in  the  Region  of  the  Rio  Grande,  in  Texas, 
from  Brazos  Santiago  to  El  Paso  County.  By  John  M.  Coulter.  Ibsued  June 
28,  1890.     8-,  pp.  Ill,  29-61,  index. 

Contributions  from  the  U.  S.  National  Herbarium,  Vol.  i.  No.  3.  List  of  Plants 
Collected  by  Dr.  Edward  Palmer  in  Lower  California  and  Western  Mexico,  at 
(1)  La  Paz,  (2)  San  Pedro  Martin  Island,  (3)  Raza  Island,  (4)  Santa  Rosalia  and 
Santa  Agueda,  (5)  Guaymas.  By  George  Vasey  and  J.  N.  Rose.  Issued  Novem- 
ber 1,  1890.    8°,  pp.  Ill,  63-90,  index. 

Contributions  from  the  U.  S.  National  Herbarium,  Vol.  i.  No.  4.  List  of  Plants  Col- 
lected by  Dr.  Edward  Palmer  in  1890  in  Western  Mexico  and  Arizona,  at  (1) 
Ahimos,  (2)  Arizona.  By  J.  N.  Rose.  Issued  Juno  30,  1891.  8^,  pp.  in,  91-127, 
Index,  10  plates. 

Contributions  from  tho  U.  S.  National  Hei barium.  Vol.  i.  No.  5.  List  of  Plants 
Collected  by  Dr.  Edward  Palmer  in  1890  on  Carmen  Island.  By  J.  N.  Rose.  List 
of  Plants  Collected  by  the  U.  S.  S.  Albatross  in  1877-91  along  the  Western  Coast 
of  America;  by  J.  N.  Rose,  D.  C.  Eaton,  J.  W.  Eckfeldt,  and  A.  W.  Evans.  Revis- 
ion of  the  North  American  species  of  Hoffmanseggia;  by  E.  M.  Fisher.  System- 
atic and  Alphabetic  Index  of  New  Species  of  North  American  Phanerogams  and 
Pteridophytes,  published  in  1891;   by  Josephine  A.  Clark.     Issued  September  20, 

1892.  8^.     pp.  V,  129-188,  index,  5  plates. 

Contributions  from  the  U.  S.  National  Herbarium,  Vol.  i.  No.  6.    List  of  Plants  Col- 

lectedby  C.  S.  Sheldon  and  M.  A.  Carleton  in  the  Indian  Territory  in  1891 ;  by  J.  M. 

Holzinger.     Observations  of  theNative  Plants  of  Oklahoma  Territory  and  A<l.ia- 

cent  Districts,  by  M.  A.  Carleton.     Issued  December  6, 1892.     8^.     pp.  v,  189-232, 

index,  2  plates. 
Contributions  from  the  U.  S.  National  Herbarium,  Vol.  ii,  No.  1.     Manual  of  the 

Phanerogams  and  Pteridophytes  of  Western  Texas.    By  John  M.  Coulter.    Issued 

June  27,  1891.    8^,  pp.  V,  and  1-152,  index,  1  plate. 
Contributions  from  tho  U.  S.  National  Herbarium,  Vol.  ii.  No.  2.     Manual  of  tho 

Phaneroj»aras  and  Pteridophytes  of  Western  Texas.    By  John  M.  Coulter.    Issued 

June  1,  1892.    8-,  pp.  v,   153-345,  index,  2  plates. 
Contributions  from  the  U.  S.  National  Herbarium.  Vol.  Ill,  No.  1.     Monograph  of 

the  Grasses  of  the  United  States  and  British  America.     By  George  Vasey.     Issued 

February  25,  1892.    8^,  pp.  V,  1-89,  index. 

*  Extra  editions  of  Bulletins  N<»8.  12  and  13  have  been  issued  also  as  Volumes  i 
and  II  of  a  work  entitled,  Illustrations  of  North  American  Grasses. 
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ANNUAL  RKPORTS.* 

Report  of  the  BoUnist  for  the  year  1886.     By  George  Vasey.     1887.    8-\  pp.  69-03, 

21  plates. 
Report  of  the  Botanist  for  the  year  1888.     By  George  Vasey.     1889.     S^\  pp.  305-324, 

13  plates. 
Report  of  the  Botanist  for  the  year  1889.     By  George  Vasey.     1890.    8^,  pp.  377-396, 

11  plates. 
Report  of  the  Botanist  for  1890.     By  George  Vasey.     1891,  8",  pp.  375-392,  8  plates. 
Report  of  the  Botanist  for  1891.     By  George  Vasey.     1892.    8^,  pp.  341-358,  l^plates. 

MISCRLLANEOUS.t 

special  Report  No.  63.  The  Grasses  of  the  Unite<l  States;  heing  a  Synopsis  of  the 
Trihes  and  Genera,  with  Descriptions  of  the  Genera,  and  a  List  of  the  Species. 
By  George  Vasey.     1883.    8^,  pp.  47f 

The  Agricultural  Grasses  of  the  United  States;  hy  George  Vasey.  The  Chemical 
Composition  of  American  Grasses;  hy  Clifford  Richardson.  1884.  8^,  pp.  144, 
120  plates. 

A  Descriptive  Catalogue  of  the  Grasses  of  the  United  States,  including  especially 
the  Grass  Collections  at  the  New  Orleans  Exposition,  made  hy  the  U.  S.  Depart- 
ment of  Agriculture  and  the  State  Exhihit^  of  Grasses,  with  notes  ou  such  species 
as  are  more  or  less  employed  in  agriculture,  or  deserving  of  trial  for  cultivation. 
By  George  Vasey.     1885.    8^,  pp.  110. 

Special  Bulletin.  The  A^^rlcoltural  Grasses  and  Forage  Plants  of  the  United  States, 
and  such  Foreign  Kinds  as  have  been  Introduced,  with  an  Appendix  on  the 
Chemical  Composition  of  Grasses,  by  Clifford  Richardson;  and  a  (Hossary  of 
Terms  used  in  Describing  Grasses.  A  new,  revised,  and  enlarged  edition.  By 
George  Vasey.     1889,  8^,  pp.  148.     114  plates. 

Grass  and  Forage  Experiment  Station  at  Garden  City,  Kans.  By  J.  A.  Sewall. 
Cooperative  Branch  Stations  in  the  South.  By  S.  M.  Tracy.  1892.  Ke])riuted 
by  authority  of  the  Secretary  of  Agriculture  fVom  his  Annual  Report  for  1891. 
8^,  pp.  12. 

ORGANIZATION  OP  THE  DIVISION.  " 

The  work  of  the  Division  of  Botany  as  outlined  by  act  of  Congress 
is  separable  into  two  groups:  (1)  the  investigation  of  forage  plants, 
weeds,  medicinal  plants,  and  other  subjects  in  economic  botany ;  (2), 
the  custody  of  a  collection  of  plants  of  the  United  States,  and  to  some 
extent  of  other  countries,  and  continued  additions  to  it.  The  subjects 
mentioned  under  the  first  group  are  so  nearly  representative,  in  a  par- 
ticular line,  of  the  whole  work  of  the  Department  that  the  method  of 
their  execution  requires  no  especial  explanation.  But  the  treatment 
of  the  plant  collections,  in  view,  on  the  one  hand,  of  their  necessity 
in  the  work  of  the  Department,  and  on  the  other  hand,  of  the  large 
dimensions  which  they  have  assumed  and  the  increased  expenditure 
which  they  might  entail,  if  not  properly  managed,  is  a  subject  which 
requires  more  careful  consideration. 

THE  HERBARIUM. 

With  regard  to  the  nature  of  these  collections  it  maybe  said  briefly 
that  they  contain  series  of  the  plants  brought  back  from  nearly  all 
the  transcontinental  surveys  from  the  time  of  Nicollet  and  Fremont 
onward,  and  from  United  States  Government  expeditions  to  the  Arctic 
regions,  to  South  America,  to  Africa,  and  to  the  islands  of  the  Pacific, 
together  with  sets  obtained  from  many  recent  collectors  in  the  newer 
parts  of  our  own  country,  many  miscellaneous  donations  of  amateur  or 

*  No  separate  editions  of  the  annual  report  of  the  Botanist  were  issued  prior  to  the 
one  for  1886,  nor  for  the  year  1887,  but  they  may  be  found  in  the  Annual  Reports  of 
the  (  ommissioner  of  Agriculture. 

t  These  few  reports,  prepared  by  the  officers  of  the  Division  of  Botany,  have  been 
published,  not  in  the  regular  scries  issued  by  that  division,  but  as  isolated  publica- 
tions or  in  general  series  of  the  Department. 
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professional  botanists,  and  several  important  collections  received  from 
tlie  Government  herbaria  of  foreign  countries. 

The  Department  of  Agriculture  can  not,  on  the  one  hand,  dispense 
with  the  use  of  these  collections,  nor  shoiUd  it,  on  the  other  hand,  sap- 
port  a  botanical  museum  which  shall  be  unlimited  in  scope  and  erratic 
in  development — a  subject,  consequently,  for  the  loose  expenditure  of 
uncertain  and  perhaps  extraordinary  amounts  of  money.  Having 
these  facts  in  view,  the  Botanist  has  presented  a  plan  designed  to 
satisfy  the  conditions  of  the  case.  The  main  features  of  this  plan  are, 
(1)  to  properly  house,  protect,  and  arrange  the  collections;  (2)  to 
make  provision  for  their  normal  and  healthy  growth  along  well-defined 
lines;  (3)  to  develop  the  collections 4^  their  economic  aspects. 

NEED  OF  MORE  COMMODIOUS  QUARTERS. 

The  plan  in  question,  as  presented  in  a  lettei*  from  the  Botanist  to 
the  Secretary  of  Agriculture,  dated  November  8, 1893,  is  essentially  as 
follows : 

In  view  of  the  present  pressing  need  in  the  X)epartment  of  Aijricultiire  for  more 
commodious  quarters,  I  desire  to  submit  an  outline  plan  to  relieve  the  confjested 
condition  of  the  main  building,  and  to  provide  fireproof  quarters  for  valuable 
property. 

There  are  in  constant  use  in  the  Division  of  Botany  coUections  and  books  which 
have  been  in  process  of  accumulation  from  the  time  of  the  earliest  transcontinental 
surveys,  and  m  which  are  represented  the  natuial  vegetable  resources  of  the  coun- 
try. These  collections  and  books  are  under  constant  liability  to  destruction  by 
lire,  and  in  the  event  of  such  a  deplorable  accident  could  never  be  entirely  replaced. 
Nor  could  they,  J  Estimate,  be  brought  again  to  their  present  level  of  value  for  less 
than  $150,000. 

The  Division  of  Botany  is  earnestly  desirous  of  making  use  of  these  materials  to 
increase  the  directly  practical  features  of  its  work,  and  the  moderate  enlargement 
of  its  quarters  prelimiuary  to  this  line  of  development  has  already  become  a  diffi- 
cult problem  under  the  present  conditions. 

One  of  the  deticiencios  most  keenly  felt  at  present  by  the  Division  of  Botany  is 
the  Lick  of  a  sufficient  library.  A  nucleus  of  a  good  botanical  library  already  exists 
in  the  Department,  and  an  examination  of  several  of  the  lar«;er  libraries  in  Wash- 
ington has  disclosed  an  additional  number  of  works  devoted  to  botany,  the  use 
of  many  of  which  could  without  doubt  be  had  by  the  Department  of  Agriculture 
under  proper  provisions  for  safe-keeping.  In  the  present  overcrowded  and  inisiifo 
condition  of  the  division  the  Botanist  has  not  thought  it  advisable  to  re(^nest  the 
loan  of  such  books.  The  Department  of  Agriculture  should  have  a  library  m  which 
accurate  information  regarding  the  vegetable  resources  of  the  world  would  be  at  all 
times  accessible^  but  at  present  its  library  is  deplorably  deficient  in  this  class  of 
books. 

To  bring  about  the  desired  result  I  would  urge  that  steps  bo  taken  at  an  earl^ 
date  to  secure  a  suitable  building.  Since  the  style  of  this  building,  and  therefore 
the  co8t,  must  bo  decided  in  part  by  the  requirements  of  the  case,  and  in  part  by  the 
financial  exigencies  of  the  Department,  two  general  plans  may  be  considered.  First, 
a  building  may^  be  erected  which  shall  provide  fireproof  quarters  for  the  herbarium 
and  the  offices  of  the  Division  of  Botany,  plain  in  design,  but  sufficiently  commodi- 
ous to  satisfy  immediate  necessities.  Such  a  building  can  probably  be  erected  for 
$25,000.  On  the  other  hand,  if  it  is  considered  desirable  to  jnovide  permanently  for 
the  herbarium  and  the  work  connected  with  it,  a  larger  building  more  nearly  per- 
fect in  its  equipment  and  of  a  design  architecturally  suitable  to  the  Department 
grounds  should  be  planned.  This  building  might  at  first  be  used  to  good  advantage 
to  house  also  one  or  more  of  the  other  divisions  whose  work  is  closely  related  to  that 
of  the  Division  of  Botany.  Without  having  made  a  detailed  plan  for  such  a  struc- 
ture, I  estimate  that  it  can  be  properly  built  and  equipped  for  $100,000,  and  that 
$5,000  properly  exi)ended  would  bring  the  botanical  library  to  a  high  standard  of 
usefulness. 

As  a  final  means  for  defining  the  relations  of  these  botanical  collections,  empha- 
sizing their  character  as  a  national  institution,  and  providing  for  their  sound  admin- 
istration, the  passage  of  a  law  containing  the  foUowing  provisions  is  advocated: 
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Definition  of  the  National  Herbarium, 

(1)  That  the  name  Uniied  States  National  H«rbaTium  shall  be  a  general  designa- 
tion for  all  botanical  coUectious,  consisting  of  dried  plants  mounted  or  in  condition 
for  mounting,  seeds,  fruits,  and  other  vegetable  products,  or  representations  of  them, 
illustrating  the  usee  of  plants  or  the  principles  of  the  science  of  botany,  which  are 
now  in  the  custody  of  the  Department  of  Agriculture,  in  charge  of  the  Botanist  of 
said  Department,  or  which  may  hereafter,  in  acoordauce  with  the  provisions  of  this 
bill,  be  added  to  these  collections. 

Custody  ofilie  National  Herbaritnn. 

(2)  That  the  National  Herbarium  shall  be  in  the  custody  of  the  Department  of 
Agriculture,  and  ithe  Botanist  of  said  Department  shall  be  ex  officio  curator  of  said 
herbarium,  to  have  charge  of  the  collections,  under  the  direction  of  the  Secretary  of 
Agriculture,  and  to  be  responsible  for  their  management. 

Additions  to  the  National  Herbarium. 

(3)  That  in  addition  to  the  customary  methods  of  accession  by  gift,  deposit,  loah, 
or  purchase,  any  collection  of  plant  products  belonging  to  the  United  States  mjiy, 
with  the  consent  of  the  chief  officer  of  that  branch  of  the  Government  in  whose  cus- 
tody it  is,  be  received  as  on  addition  to  and  thus  become  a  part  of  the  National 
Herbarium. 

EetabUekmeni  of  sectional  coUtcHons. 

(4)  That  whenever  in  any  branch  of  the  Government  necessity  shall  arise  for  tbo 
use  of  a  special  portion  of  the  National  Herbarium,  such  portion  may  be  transferred 
as  a  sectioual  collection  to  such  branch  of  the  Government :  Provided^  That  a  guar- 
anty of  the  proper  safe-keeping  of  such  sectioual  collection  be  given,  and  that  said 
collection  be  subject  to  recall  at  any  time. 

Appointment  of  (he  Botanist. 

(5)  That  the  Botanist  of  the  Dejiartment  of  Agriculture  shall  be  appointed  by  the 
Secretary  of  Agriculture,  the  nomination  being  made  by  a  board  consisting  of  tlio 
president  of  the  Civil  Service  Commission,  thesecretary  of  the  Smithsonian  nisititu- 
tion,  and  the, president  of  the  National  Academy  of  Sciences:  Frovidedf  That  the 
Secretary  of  Agriculture  may  reject  any  nomination  and  that  the  rights  of  said 
Secretary  to  dismiss  the  Botanist  or  to  call  for  his  resignation  be  not  restricted. 

It  is  believed  that  by  the  adoption  of  a  course  similar  to  that  here  indicated,  an 
establishment  may  be  perfected  within  two  or  three  years,  clearly  defined  in  its  re- 
lations andobjects,  well  administered  and  fruitful  in  its  results,  and  that  the  cur- 
rent expenses,  unless  a  large  amount  of  additional  work  is  attempted,  will  not  exceed 
the  present  appropriation. 

In  the  course  above  outlined  for  the  treatment  of  the  Department's 
botanical  collections  the  Botanist  has  already  received  the  general 
approval  of  the  Secretary  and  Assistant  Secretary  of  Agriculture,  and 
although  the  condition  of  the  national  finances  at  the  present  time  pre- 
vents any  recommendation  for  the  required  appropriation,  it  is  hoi)ed 
that  the  wisdom  of  this  plan  may  so  appeal  to  Congress  as  to  receive 
from  that  body  ultimately  the  funds  necessary  to  carry  it  out. 

FORAGE  EXPERIMENTS  AT  GARDEN  CIT7,  KANS. 

In  the  year  1888,  240  a<jre8  of  land  2  miles  from  Garden  City,  Kans., 
were  secured  by  the  U.  S.  Department  of  Agriculture  on  a  free  five- 
years'  lease,  to  be  used  for  forage  experiments.  The  primary  object  of 
these  experiments  was  to  ascertain  whether  any  crops  other  than  those 
at  that  time  under  cultivation  in  the  southern  Great  Plains  (which  in 
dry  years  were  almost  utter  failures)  could  be  grown  in  that  region  suc- 
cessfully without  irrigation.  Beports  of  the  progress  of  these  experi- 
ments have  been  made  annually  by  the  Botanist ;  those  for  the  first  year 
unfavorable,  for  the  second,  third,  and  fourth  years  promising  increas- 
ingly gratifying  results. 

On  the  31st  day  of  October  of  the  present  year,  according  to  previous 
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arraiigeineut,tli(3  experiment  farm  at  Garden  City  was  formally  doBed^ 
the  personal  property  of  tbe  Department  in  use  there  having  been  pre- 
viously advertised  and  sold  at  public  auction. 

The  greatest  importance  of  the  results  attained  during  this  flve-yeare' 
experiment  lies  not  more  in  the  fact  that  certain  forage  plants  have 
been  found  which  produce  uniformly  in  western  Kansas  a  good  crop 
of  hay,  than  in  the  fact  that  a  general  method  of  cultivation  in  such  sat 
arid  regions  has  been  brought  out  and  the  fundamental  reasons  for  the 
method  have  been  ascertained.  These  results  may,  therefore,  be  taken 
as  a  sound  basis  for  similar  experiments  on  forage  plants  in  other  parta 
of  the  western  United  States  in  which  similar  conditions  exist.  Fol- 
lowing is  a  brief  account  of  the  method  recommended  for  producing  a 
forage  crop  without  irrigation  in  western  Kansas. 

PREPARATION   OF   THE   SOIL. 

The  ground  should  be  plowed  to  a  depth  of  12  inches  and  broken  np 
as  much  as  possible  with  a  common  harrow.  The  soil  should  next  tie 
pulverized  by  the  use  of  a  fine  toothed  harrow  constructed  especially 
for  that  purpose.  The  following  directions  for  making  such  a  harrow 
are  given  by  Dr.  J.  A.  Sewall,  superintendent  of  the  faim : 

Take  four  oak  planks,  each  10  feet  long,  10  inches  wide,  and  2  inches  thitk.  Into  each 
of  these  planks  drive  400  40-penny  wire  nails,  arranmng  them  in  4  rows  3  inohef 
apart,  the  nails  also  3  inches  apart  in  each  row  ana  projecting  to  a  distance  of  3 
inches  from  the  under  side  of  the  plank.  Fasten  the  4  planks  together  hy  strong 
iron  Btrap  hinges,  bolted  on.  Two  clevises  for  attaching  the  whipple-trees  are  then 
bolted  into  the  edge  of  the  forward  plank  and  the  harrow  is  ready  for  use. 

The  harrow  here  described  requires  four  horses.    A  smaller  one  might 
be  constructed  on  the  same  plan  to  be  drawn  by  two  horses,  but  it  is  prob- 
able that  the  expense  of  doing  the  same  work  with  the  smaller  harrow . 
would  in  the  end  be  greater.    The  cost  of  this  fine  toothed  harrow, 
exclusive  of  labor  in  putting  it  together,  is  about  $6. 

As  a  final  preparation  before  seeding,  the  plowed,  harrowed,  and 
fine-harrowed  ground  should  be  thoroughly  rolled  and  the  upper  sur- 
face loosened  again  by  the  fine-toothed  harrow.  The  ground  is  now 
well  prepared  for  the  seed. 

The  essential  points  in  this  method  of  soil  preparation  are  deep  plow- 
ing, pulverizing  the  soil  by  the  harrow,  and  heavy  rolling.  These  prin- 
ciples are  based  both  on  a  knowledge  of  the  practical  outcome  of  their 
application  and  upon  actual  experimental  measurement  of  the  amount 
of  water  thus  held  in  the  soil,  for  the  retention  of  moisture  in  the  ground 
until  it  can  be  used  gradually  by  the  growing  crop  is  the  important 
object  gained  by  this  method  of  soil  preparation.  In  all  future  experi- 
mentation in  the  growth  of  nonirrigated  crops  in  the  subarid  lands 
the  same  object  should  be  kept  prominently  in  mind. 

One  important  fact  must  be  mentioned  here,  namely,  that  after  the 
ground  is  plowed  the  harrowing  and  rolling,  and  if  possible  the  seed- 
ing also,  should  be  completed  with  the  greatest  dispatch  possible,  since 
during  these  processes  the  loose  condition  of  the  upturned  soil  permits 
an  unusually  rapid  evaporation  of  the  moisture  which  it  contains.  The 
exact  time  of  plowing  is  a  question  which  must  depend  upon  the  care 
ful  judgment  of  the  farmer  himself,  keeping  in  mind  on  the  one  hand 
the  proper  time  for  planting  his  crops  and  on  the  other  hand  the  con- 
dition of  the  ground  itself  for  plowing.  In  these  regions  of  irregu- 
larly timed  rainfall  the  soil  may  remain  for  several  weeks  at  a  time  too 
dry  to  be  plowed,  and  even  if  it  could  be  reduced  to  the  desired  fine- 
ness no  ordinary  seed  would  germinate  in  it. 
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As  an  illustration  of  the  value  of  the  method  of  soil  preparatioii 
described  above  may  be  cited  an  experiment  made  by  Dr.  Sewall  in 
1892.  An  acre  of  new  land  was  plowed  to  the  depth  of  4  inches  and 
given  an  ordinary  harrowing.  This  ground  was  sowed  to  red  Texas 
oats,  a  crop  tested  during  that  season  on  soil  which  had  been  deeply 
plowed,  finely  harrowed,  and  rolled.  The  result  was  that  on  the  ground 
of  ordinary  tillage  18  bushels  of  grain  (by  weight  at  32  pounds  i)er 
bushel)  were  produced  per  acre ;  on  that  prepared  by  the  special  method 
employed  at  the  farm  82*7  bushels  per  acre.  There  is  no  doubt  what- 
ever that  by  a  proper  method  of  manipulating  the  soil  of  subarid  lands 
their  productiveness  may  be  remarkably  increased. 

THE  BEST  NONIRRIGATBD  FORAGE  PLANTS  FOR  WESTERN  KANSAS. 

The  ne<5essary  steps  preliminary  to  planting  the  crop  have  already 
been  described,  and  these  steps  are  essentially  the  same  for  all  the  crops 
experimentally  cultivated  at  Garden  City.  The  next  important  consid- 
eration is  that  of  the  choice  of  seed,  and  in  this  respect  also  the  exi>eii- 
ments  have  been  decisive.  Four  plants  have  been  found  well  adapted 
to  cultivation  for  forage  in  this  region  without  irrigation,  as  follows: 

Eed  Kaffir  corn. — This  is  one  of  the  varieties  of  sorghum  {SoT' 
ghum  vulgare)  which,  instead  of  developing  a  large,  sugar-producing 
stem,  grows  principally  into  leaves.  The  seed  should  be  planted 
in  drills  during  the  last  week  of  May  or  the  first  week  of  June,  the 
drills  3^  feet  apart  and  the  seeds  about  6  inches  distant  in  each  orilL 
The  crop  should  be  cultivated  not  ^th  a  plow  but  with  a  small  fine- 
toothed  harrow  constructed  after  the  manner  of  the  large  one  previously 
described.  This  red  Kaffir  com  commonly  produces  a  crop  of  5  to  7 
tons  of  dry  fodder  per  acre,  which  is  greedily  eaten  by  stock,  and  is  by 
many  considered  superior  in  feeding  value  to  alfalfa. 

HUNGA.RIAN  BROME  {Brotntis  itiermis). — Of  the  grasses  proper  this 
species,  which  has  long  been  cultivated  on  the  dry  plains  of  South- 
eastern Europe,  has  proved  best  adapted  to  the  subarid  region  <rf 
western  Kansas.  It'is  a  perennial,  forming  a  permanent  meadow,  pro- 
ducing commonly  1^  to  3  tons  of  hay  per  acre.  The  present  season 
was  an  unprecedentedly  diy  one,  only  9  inches  of  rain  having  fallen 
up  to  September  1.  Of  this  only  3  inches  fell  before  the  middle  of 
July,  a  period  of  more  than  six  months,  and  on  no  one  day  did  the 
rainfall  exceed  0'7  inch,  an  amount  soon  evaporated  from  the  surface 
of  the  soil  and  of  no  essential  value  to  a  growing  crop.  Under  such 
adverse  conditions  a  field  of  Hungarian  brome  on  the  1st  of  July  had 
produced  a  scant  growth  of  blades  about  6  inches  long,  when  even  the 
native  buffalo  grass  of  the  surrounding  country  was  as  brown  and  dry 
as  if  dead.  Following  the  rains  of  late  July  the  Hungarian  brome 
produced  a  crop  of  about  1  ton  of  hay  per  acre.  The  present  season, 
it  must  be  remembered,  was  the  driest  ever  known  iu  western  Kansas, 
and  the  ability  of  Hungarian  brorae  to  produce  a  crop  under  the  mosi 
adverse  climatic  conditions  is  therefore  assured. 

!Native  grasses. — Two  native  grasses,  switch  grass  {Panieum  vir- 
gatum)  and  Colorado  blue-stem  {Agropyrttm  glanmim)^  have  also  been 
found  successful,  though  to  a  less  marked  degree  than  Hungarian  brome. 

Jerusax,em  corn. — As  an  accessory  of  the  forage  experiments^  % 

test  has  been  made  of  the  grains  best  adapted  to  the  same  region,  with 

the  result  that  one  of  the  varieties  of  sorghum,  known  as  Jerusaleni 

corn,  has  been  found  a  valuable  crop.    It  produces  20  to  40  bushels  of 
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threshed  grain  per  acre,  having  almost  the  same  feeding  properties  as 
maize.  WhOe  there  is  at  the  present  time  no  general  market  for  this 
grain,  its  local  value  as  human  food  and  for  feeding  hogs,  horses,  and 
cattle  is  highly  important,  especially  in  a  dry  season  like  the  present 
wlion  the  wheat  and  corn  crops  in  western  Bjuisas  were  total  failures. 


GRASSES  FOR  TFTO  SOUTH. 

In  the  year  1888  a  series  of  forage  experiments  was  inaugurated  by 
the  TJ.  S,  Department  of  Agriculture,  in  collaboration  with  the  Missis- 
sippi Agricultural  Experiment  Station,  for  the  purpose  of  improving 
the  tbrage  product  of  the  southern  United  States.  During  the  few 
years  following,  cooperative  experiments  were  begun  at  the  stations  in 
Korth  Carolina,  Georgia,  Florida,  and  Louisiana,  all  under  the  super- 
vision of  Prof.  S.  M.  Tracy,  of  Mississippi.  A  report  on  these  experi- 
ments, prepared  by  Prof,  Tracy  and  submitted  to  the  Botanist,  will  be 
transmitted  for  publication  at  an  early  date. 

This  report  states  that  508  species  have  been  tried  experimentally 
and  about  35  have  been  found  successful.  For  the  purposes  of  practi- 
cal agriculture,  however,  about  a  dozen  of  these  species  will  fill  the  cus- 
tomary needs  of  the  South  as  far  as  meadows  and  summer  pastures  are 
concerned.  The  lowland  region  of  the  Southern  States  is  divided  into  4 
tn>e8,  based  upon  the  characters  of  the  soil  as  employed  for  agricul- 
tural purposes,  namely,  the  yellow  loam  soil,  alluvial  bottom  lands, 
black  prairie  soil,  and  pine  woods  soil.  Prof.  Tracy  has  given  an 
account  of  the  forage  crops  best  adapted  to  each  of  these  soils 
and  the  best  fertilizers  to  be  used,  statements  which  his  careful  study 
of  these  two  questions  and  his  long  and  practical  experience  with  the 
needs  of  the  region  make  authoritative. 

As  emphasizing  the  value  of  these  experiments,  and  as  indicative 
of  the  manner  in  which  the  South  has  taken  up  the  cultivation  of  the 
best  forage  plants,  the  statement  may  be  made  that  the  census  leturns  for 
1880  show  that  in  the  five  States  in  which  these  exi)eriraents  have  been 
conducted  the  yield  of  hay  was  0*86  ton  per  acre,  as  compared  with  an 
average  of  1'14  tons  for  the  whole  United  States.  The  report  of  the 
Division  of  Statistics  for  November,  1893,  shows  that  during  that 
soa>^on  these  five  States  had  increased  their  yield  to  1*66  tons  per  acre, 
while  the  avei^age  for  the  entire  country  was  1'32  tons. 

GKINSENG  CULTURS. 

The  commercial  utilization  of  many  of  the  natural  plant  products  of 
the  United  States  is  a  subject  brought  constantly  to  the  attention  of 
the  Division  of  Botany  by  innumerable  letters  and  specimens  from  all 
parts  of  the  country,  with  questions  regarding  the  value  and  uses  of 
certain  native  species.  In  pursuance  of  a  general  plan  to  definitely 
ascertain  the  real  utility,  or  to  increase  the  already  ascertained  utility, 
of  some  of  these  products,  and  in  order  to  have  actual  data  for  answer- 
ing authoritatively  many  inquiries  on  a  particular  one  of  these  sub- 
jects, namely,  ginseng  culture,  arrangements  have  been  made  for  col- 
lating and  digesting  all  the  available  information  on  the  cultivation  of 
that  ]>lant.  The  market  value  of  the  dried  root  among  wholesale  pur- 
chasers is  from  $2.50  to  $4  per  pound,  and  its  rapid  exportation  to  the 
Chinese  matket  is  exhausting  the  limited  natural  supply. 
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MEDICINAL  PLANTS. 

Tlio  question  of  employing  our  native  medicinal  plants^as  remedies 
iu  disease  Las  been  for  several  years  a  subject  of  general  consideration 
by  the  Division  of  Botany.  It  is  believed  that  the  manner  in  Tvhich 
this  division  can  add  new  and  valuable  facts  to  our  pharmacopoeia  iu 
regard  to  the  increased  employment  of  our  native  plants  in  medicine 
lies  in  ascertaining  by  actual  analysis  the  constituents  of  certain  plants 
reputed  to  have  medicinal  properties  and  in  testing  these  constituents 
by  physiological  experiment. 

By  cooperation  with  the  Bureau  of  Animal  Industry  such  an  analy- 
sis of  one  of  our  common  Western  plants  iu  popular  use  as  a  febrifuge 
has  been  made,  and  an  alkaloid  discovered  which  will  be  submitted  to 
X)hysiological  tests.  The  value  of  a  single  medicinal  product  brought 
to  light  by  this  method  will  be  far  ^eater  and  more  definite  than  the 
description  of  any  number  of  medicinal  plants  the  knowledge  of  whose 
proi)ertie8  is  based  on  popular  repute  merely. 

RUSSIAN  THISTLE. 

The  Russian  thistle  {SalsoU  kali  tragus)  still  continues  to  alarm  the 
farmers  of  North  and  South  Dakota,  and  is  rapidly  spreading  over 
wider  areas.  In  response  to  numerous  inquiries  and  complaints  regard- 
ing the  amount  of  damage  caused  by  it  in  the  infested  area,  Mr.  L.  H. 
Dewey,  assistant  botanist,  was  again  detailed  in  November  of  the  pres- 
Qut  year  to  visit  the  States  in  which  it  has  become  firmly  established 
and  to  make  a  report  thereon.  This  report  is  nearly  completed,  and 
will  be  transmitted  for  publication  in  time  for  use  during  the  coming 
seasoiK 

In  addition  to  the  facts  published  last  year  in  the  Annual  Report 
and  in  Farmers'  Bulletin  No.  10,  the  edition  of  which  was  long  since 
exhausted,  it  is  ascertained  this  year  that  the  plant  has  already  cov- 
ered an  area  of  about  30,000  square  miles  in  the  States  of  North  Dakota, 
South  Dakota,  Minnesota,  Wisconsin,  Iowa,  Nebraska,  Kansas,  and 
Wyoming,  and  the  damage  caused  by  it  during  the  present  season  is 
estimated  at  from  $3,000,000  to  $5,000,000.  The  nature  of  the  weed  is 
such  that  its  progi^ess  can  not  be  stoi^ped  by  any  means  except  con- 
certed action  against  it.  There  is  no  doubt  whatever  that  the  plant  will 
spread  throughout  the  whole  Great  Plains  region  and  still  farther  east, 
infesting  a  large  part  of  the  wheat-producing  region  of  the  United  States. 
The  steps  to  prevent  this,  if  any  are  to  be  undertaken,  should  be  begun 
at  once. 

PURE   SEED. 

A  matter  which  has  demanded  the  attention  of  national  agricultural 
institutions  of  other  countries,  and  the  results  of  which  have  i)roved 
of  the  greatest  benefit  to  the  farmer,  is  some  system  of  seed  inspection, 
not  necessarily  mandatory,  but  advisory  in  its  powers.  With  a  view 
to  ascertain  the  purity  of  the  seed  distributed  by  the  XJ.  S.  Depart- 
ment of  Agriculture,  arrangements  have  been  made  for  the  establish- 
ment of  a  seed  collection  in  the  Division  of  Botany,  in  which  shall 
ultimately  be  represented  all  our  cultivated  plants  and  all  our  weeds. 
It  is  proposed  that  with  this  collection  as  a  basis,  and  with  the  work 
of  European  seed-control  stations  as  a  precedent,  the  Department  of 
Agriculture  shall  undertake  before  the  close  of  the  coming  year  to 
make  preliminary  analyses  of  the  seed  distributed.    The  necessity  and 
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the  value  of  such  seed  iuspectiou  need  uot  be  discussed  here,  since 
they  are  both  well  known  to  those  actively  interested  iu  important 
agricultural  questions  in  the  United  States,  and  it  is  appropriate  that 
a  movement  of  this  kind  should  originate  at  the  U.  S.  Department  of 
Agriculture,  which  has  been  for  many  years  a  source  of  governmental 
distribution  of  seeds  for  agricultural  purposes. 

Otber  reasons  have  also  accentuated  the  demand  for  an  auth^iti- 
cally  determined  collection  of  seeds  in  the  Division  of  Botany,  espe- 
cially the  necessity  for  accurate  identification  of  the  seeds  which  are  of 
importance  iu  connection  with  the  food  habits  of  birds  and  insects. 

By  direction  of  the  Secretary  of  Agriculture  a  civil-service  examina- 
tion has  already  been  held  for  the  purpose  of  selecting  a  person  suita- 
ble to  take  charge  of  this  work,  and  an  appointment  is  now  promised 
at  an  early  date. 

PUBLICATIONS  OP  THE  TEAR. 

The  following  publications  have  been  issued  by  the  Division  of  Bot- 
any during  the  year  1893 : 

Farmers'  BuUetia  No.  10.  Tho  Russian  Thistle  and  Other  Troublesome  Weeds  in 
the  Wheat  Region  of  Minnesota  and  North  and  South  Dakota.  By  L.  H.  Dewey. 
1893.    8^,  pp.  18,  2  plates. 

Bulletin  No.  13.  Grasses  of  the  Pacific  Slope,  including  Alaska  and  the  Adjacent 
Islands.  Plates  and  descriptions  of  the  grasses  of  California,  Oregon,  Washing- 
ton, and  the  Northwestern  Coast,  including  Alaska.  Bv  George  Vasey.  Part 
U.    Issued  June  1, 1893.    Roy.    8^\  pp.  108,  50  plates. 

Report  of  the  Botanist  for  1892.    By  George  Vasey.     1893.    8^,  pp.  201-214, 9  plates. 

Contributions  from  the  U.  S.  National  llerbarium,  Vol.  i,  No.  7.  Systematic  and 
Alphabetic  Index  to  New  Species  of  North  American  Phanerogams  and  Pteri- 
dophytes  published  in  1892;  by  Josephine  A.  Clark;  issued  July  15,  1893.  8°, 
pp.  Ill,  233-264,  index. 

Contributions  from  tho  U.  S.  National  Herbarium,  Vol.  i,  No.  8.  Notes  qp  Bom% 
Pacific  Coast  Grasses,  by  George  Vasey:  Descriptions  of  New  or  Noteworthy 
Grasses  from  the  United  States,  by  George  Vasey;  Descriptions  of  New 
Grasses  from  Mexico,  by  George  Vasey;  Descriptions  of  New  PiaiitA  from 
Texas  and  Colorado,  by  J.  M.  Holzinger;  List  of  Plants  New  to  Florida,  by  J. 
M.  Holziuger;  descriptions  of  Three  New  Plants,  by  J.  N.  Rose;  Listof  Lichent 
from  California  and  Mexico,  Collected  by  Dr.  Kdward  Palmer  from  18«8  to  1892, 
by  J.  W.  Eckfeldt.  Issued  October  31,  1893.  8-,  pp.  in,  265-262,  index,  6 
plates. 

Contributions  from  the  U.  8.  National  Herbarium,  Vol.  iv.  Botany  of  the  Death 
Valley  Expedition.  A  Report  on  tho  Botany  of  tho  Expoilition  sent  out  in  1891 
by  the  U.  S.  Department  of  Agriculture  to  make  a  Biological  Survey  of  the 
Region  of  Death  Valley,  California.  By  Frederick  V^ernou  Coville.  Issued 
November  29,  1893.    8^,  pp.  viii,  363,  21  plates  and  frontispiece. 

RECOMMENDATIONS. 

In  addition  to  the  new  work  already  nndertalieu  by  the  Division  of 
Botany,  it  is  desirable  that  other  problems  in  economic  botany  should 
receive  immediate  attention.  One  of  the  most  important  of  these  is  a 
continuation  of  the  forage  experiment  work  in  the  South  and  the  West. 
While  for  certain  areas  and  in  certain  directions  of  improvement  the 
experiments  are  already  conclusive,  so  far  as  the  Department  of  Agri- 
culture is  concerned,  it  is  eminently  desirable  that  similar  experiments 
be  tried  on  new  areas,  and  that  additional  lines  of  investigation  be  taken 
up.  The  Botanist  will  submit  at  an  early  date  a  general  plan  for  the 
development  of  this  work  along  two  lines:  (1)  The  preparation  of  pub- 
lications which  shall  present  an  accurate  scientific  knowledge  of  our 
forage  plants;  (2)  the  conducting  of  exi)eriments  which  shaU  aim  to 
place  in  an  immediately  available  form  the  best  practical  knowledge 
attainable  on  the  cultivation  and  commercial  value  of  these  plants  in 
directions  other  than  those  already  investigated  by  the  Department  of 
Agriculture. 
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PATHOLOGY. 


Sib:  I  liave  tlie  honor  to  submit  l^erewith  my  annual  report  for  the 
year  1893,  embodying  a  brief  summary  of  the  more  important  investi- 
gations of  the  Division  of  Vegetable  Pathology. 
Very  resj)ectftilly, 

B,  T.  Galloway, 

Hon.  J.  STEBLiNa  Morton, 

Secretary, 


INTRODUCTION. 

Since  the  last  report  my  assistant,  Mr.  D.  G.  Fairchild,  has  resigned 
to  go  abroad  to  study,  and  his  phice  has  been  tilled  by  the  appointment 
of  Mr.  Albert  F.  Woods,  of  Nebraska.  With  this  exception  the  scien- 
tific cor})s  of  the  division  remains  practically  the  same  as  last  year. 

Realizing  the  importance  of  keeping  the  assistants  thoroughly  in t/er- 
ested  in  their  work,  it  has  always  been  my  x)olicy  to  give  them  every 
facility  for  cai'ryingon  their  investigations  and  then  allowing  tbem  to 
publish  the  results  of  their  labors  as  a  contribution  to  the  literature 
issued  by  the  division.  In  this  way  the  men  are  kept  thoroughly  in 
sympathy  with  the  work,  and  as  a  result  it  is  not  a  question  with 
them  of  putting  in  a  certain  number  of  hours  each  day,  but  it  is  how 
to  make  the  most  of  every  avaihible  hour  of  the  twenty  four.  The 
strongest  endeavor  is  made  to  imbue  every  man  with  the  importance 
of  making  his  work  as  practical  as  jmsjsible.  To  do  this  he  unist  him- 
self be  thoroughly  familiar  with  practical  agricultural  and  horticultural 
methods,  and  this  familiarity  is  gained  only  by  work  in  the  field  and 
association  with  practical  men. 

In  considering  this  subject  there  is  no  intention  to  underestimate  the 
necessity  and  importance  of  thorough  scientitic  work.  Such  work  must 
be  done;  in  fact  it  is  the  foundation  upon  which  all  other  labors  rest. 
However,  it  does  not  necessarily  have  to  be  brought  prominently  for- 
ward in  dealing  with  the  farmer,  lie  cares  little  about  the  details  of 
such  work;  therefore,  so  far  as  he  is  concerned,  everything  that  has  no 
apparent  practical  beaiing  on  matters  of  interest  to  him  may  as  well 
be  eliminated. 

With  these  introductoiy  remarks  the  principal  matters  which  have 
occupied  the  attention  of  the  division  during  the  year  may  now  be  briefly 
reviewed. 
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PUBLICATIONS. 

During  the  year  the  divi^on  lias  issued  one  number  of  the  Journal 
of  Mycology ;  Bulletin  l^o.  4,  on  experiments  with  fertilizers  for  the  pre- 
vention and  cure  of  peach  yellows;  and  Circular  J^o.  13,  on  leaf  curl  of 
the  peach.  It  has  now  in  press  Bulletin  No.  5,  on  experiments  in  the 
pollination  of  pear  flowers;  and  in  manuscript,  ready  for  publication. 
Bulletin  ISTo.  6,  a  report  on  the  chemistry,  toxicology,  and  fungicidal 
value  of  Bordeaux  mixture. 

The  number  of  the  Journal  issued  contains  papers  on  the  following 
snbjects:  Experiments  made  in  the  treatment  of  rusts  affecting  wheat 
and  other  cereals,  The  peach  rosette,  Prevention  of  a  iungous  dis- 
ease affecting  the  leaves  of  almond  trees  in  California,  Prevention  of 
leaf  diseases  in  the  nursery,  Destruction  of  lichens  on  pear  trees,  etc. 
The  index  to  literature  on  plant  diseases  also  forms  a  part  of  the  Jour- 
nal, 348  foreign  arid  domestic  papers  being  briefly  reviewed.  Bulletin 
No.  4  embodies  the  results  of  four  years'  work  with  fertilizers  to  deter- 
mine their  value  as  a  preventive  or  cure  for  peach  yellows.  The  bulle- 
tin, it  is  believed,  shows  conclusively  that  the  disease  in  question  can 
not  be  prevented  or  cured  by  fertilization  of  the  soil.  Circular  No.  13 
was  designed  to  obtain  information  on  peach  leaf  curl,  a  disease  which 
annually  causes  considerable  damage  in  this  country.  It  is  believed 
that  a  remedy  for  the  disease  has  been  discovered,  and  to  obtain  facts 
that  will  enable  us  to  t€st  the  remedy  on  an  extensive  scale  was  the 
main  object  of  the  circular. 

FURTHER  INVESTIGATIONS  INTO  THE  CAUSES  AFFECTING  THE 
FRUITFULNESS  OF  PEAR  AND  APPLE  TREES. 

In  the  last  annual  report*  of  this  division  the  work  on  pollination 
of  pear  and  apple  blossoms  was  briefly  reviewed.  The  work,  it  was 
shown,  was  undertaken  by  a  member  of  this  division  while  he  was 
engaged  upon  some  investigations  of  pear  blight,  especially  the  rela- 
tion of  insects  to  the  disease.  It  was  found  that  when  insects  were 
excluded  from  the  flowers  of  pears  and  apples  many  varieties  failed  to 
set  fruit.  Further  investigations  and  experiments  brought  out  the 
important  fact  that  the  majority  of  varieties  of  the  fruits  in  question 
were  incapable  of  self-fertilization.  The  practical  bearing  of  this  dis- 
covery was  important,  as  it  threw  considerable  light  on  causes  affect- 
ing the  fruitinlness  of  orchards,  causes  which  had  long  been  little 
understood.  Further  experiments  during  the  past  year  have  fully  veri- 
fied the  results  announced  in  my  last  report.  In  addition,  the  work 
has  shown  that  even  with  the  Kieffer  pear,  which  is  mostly  self-fertile, 
a  decided  increase  in  fruit  was  apparent  when  pollen  of  a  different 
variety  was  used  in  fertilizing  the  flowers.  It  was  also  observed  that 
the  Oriental  varieties  behaved  like  the  ordinary  European  ones;  that 
is,  they  gave  better  results  with  cross-pollen  than  with  their  own  pollen. 
In  the  case  of  apples  few  fruits  were  found  to  set  when  self-pollinated, 
but  the  cross-pollinations  were  very  successful.  The  quince,  however, 
a])pears  to  be  capable  of  self-fertilization.  In  some  cases  there  is  an 
advantage  in  cross-poUinations,  but  the  results  are  contradictory  and 
apparently  individual. 

As  a  result  of  the  entire  work  it  may  be  said  that  the  fruiting  of  a 
pear  or  apple  tree  is  controlled  by  a  number  of  influences,  and  while 
these  are  complicated  they  should  Jiot  be  looked  upon  from  a  single 
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point  of  view.  The  qaestiou  of  ci-oss-fertilization  is  important,  but  it 
is  only  one  of  a  number  of  factors  which  determine  the  fruitfulness  of 
a  tree. 

Vigor  of  growth  is  one  of  the  factors  to  be  considered,  A  tree  in 
good  condition  is  able  to  set  and  develop  its  fruits  even  when  not 
wholly  adapted  to  self-fertilization,  while,  on  the  contrary,  deficiency  of 
vigor  will  frequently  i-ender  the  tree  at  first  completely  self-sterile,  and 
tlien,  if  carried  too  far,  sterile  to  cross-pollination.  So,  too,  the  weather 
conditions  during  flowering  time  have  considerable  effect.  It  is,  of 
course,  well  known  that  for  all  plants  there  are  certain  maximum  and 
minimum  temperatures  beyond  which  they  will  not  thrive.  This  is 
the  case  with  pears.  Suitable  weather  is  a  iK>tent  factor  in  fruitful- 
ness, however,  even  in  those  areas  where  good  results  are  obtainable. 
Warm,  sunny  weather  at  flowering  time  is  best,  and  the  more  such 
days  there  are  the  better.  Gold,  rainy  weather  is  detrimental,  chilling 
the  flowers  and  causing  the  pollen  to  falL  This  last  fact  was  weU 
shown  in  an  experiment  with  a  Mount  Vernon  pear  tree  made  at 
Geneva,  N.  Y.  This  tree  was  sprayed  continuously  for  eight  days,  the 
entire  time  of  blooming,  and  not  only  was  no  fruit  set,  but  the  foliage 
was  rendered  sickly  and  the  tree's  condition  greatly  impaired. 

Another  factor  to  be  considered  in  fruitfulness,  so  ^r  as  cross-pol- 
lination is  concerned,  is  the  time  the  varieties  bloom.  It  is  obvious 
that  no  benefit  will  arise  from  proximity  when  two  distinct  varieties 
are  too  far  separated  in  their  time  of  blooming,  and  this  must  be  con- 
sidered in  planting  any  two  varieties  for  crossing.  In  the  North  the 
principal  varieties  generally  bloom  well  together  and  there  is  consid- 
erable latitude  allowed  in  choosing,  but  in  the  South  there  is  some- 
times an  interval  of  several  days  or  even  weeks  between  the  blossom- 
ing period  of  two  varieties.  For  example,  along  the  James  Bi ver  in  Vir- 
ginia it  is  found  that  Le  Gonte  and  Klefi'er  bloom  a  week  ahead  of  the 
Angouleme,  and  that  the  Bartlett  is  two  or  three  days  later  still.  In 
southern  Georgia  the  Le  Gcmte  blooms  from  three  to  five  weeks  before 
the  Kieffer.  The  importance,  therefore,  of  mixing  several  varieties  in 
the  same  orchard,  so  that  if  one  blooms  too  early  another  may  serve, 
or  if  one  does  not  bloom  at  all  another  may,  is  sufficiently  apparent. 

Insect  visitors  are  of  course  the  important  adjuncts  for  cross- fertiliza- 
tion. It  has  been  found  that  at  lea:^t  fifty  species  of  insects  visit  the 
flowers  of  the  i>ear.  The  common  honey  bee  is  perhaps  more  impor- 
tant than  any  other,  although  various  species  of  sweat  bees  are  of  great 
service.  The  weather  conditions  react  wpon  the  insects,  and  cool  weather 
is  detrimental  to  their  activity  and  usefulness.  Naturally  fungous  and 
other  diseases  affecting  the  blossoms  and  general  health  of  the  trees 
play  an  important  part  in  any  consideration  of  frnitfulness. 

ORCHARD  VrOBK,  IN  THE  TREATlCEirT  OF  PEAR  LEAF-BLIGHT. 

During  the  year  two  series  of  exx>eriments  in  the  treatment  of  x>ear 
leaf-blight  (Entomoaporium  maculatum)  were  carried  on  in  the  orchard 
of  the  Old  Dominion  Fruit  Company,  located  on  the  James  River,  near 
Scotland,  Va.  This  work  was  in  charge  of  Mr.  Waite,  a  member  of 
the  division,  and  for  convenience  it  will  be  discussed  under  two  heads: 

il)  An  experiment  to  deteimine  the  least  number  of  treatments  with 
Bordeaux  mixture  necessary  to  j^revent  leaf-blight,  and  the  best  time 
for  making  th^  applications;  (2)  an  exx^eriment  to  ascertain  the  actual 
cost  of  treating  the  orchard  as  a  whole  four  times  with  Bordeaux  mix- 
ture, using  every  effort  consistent  with  efficacy  to  cheapen  the  work. 


248      REPORT  OP  THE  SECRETARY  OF  AGRICULTURE. 

In  this  case  the  work  was  wholly  at  the  expense  of  the  owners  of  the 
orchard. 

The  trees,  consisting  of  about  19,000  Bartletts,  were  19  years  old,  and, 
excepting  leaf-blight,  which  every  year  had  caused  a  loss  of  the  greater 
partof  the  foliage,  were  comparatively  free  from  disease.  The  fact  that 
the  trees  had  been  regularly  defoliated  made  the  orchard  an  excellent 
place  for  the  experiment.  The  Bordeaux  mixture  used  was  the  so-called 
50-gallon  formula,  consisting  of  0  pounds  of  copper  sulphate  and  4 
pounds  of  lime  to  50  gallons  of  water. 

For  experiment  1  a  portion  of  the  orchard  where  the  trees  were 
uniform  was  selected  and  divided  into  8  plats  of  20  trees  each,  the  same 
being  treated  as  hereinafter  described.  Each  plat  consisted  of  two  rows 
of  10  trees  each.  For  controls  or  checks,  plats  of  the  same  size  as  those 
treated  were  left  at  the  end  of  each  block  and  between  each  treated 
plat.  Finally,  all  the  plats  were  duplicated,  thus  making  the  experi- 
ment as  a  whole  include  640  trees.  The  treated  plats  were  sprayed  as 
foUows:  Plat  1,  treated  once,  April  24;  plat  2,  treated  once.  May  1; 
plat  3,  treated  once,  May  16 ;  plat  4,  treated  once,  June  1 ;  plat  5,  treated 
twice.  May  1  and  15;  plat  6,  treated  three  times,  May  1  and  15  and 
June  13;  plat  7,  treated  four  times.  May  1  and  16  and  June  1  and  15. 

At  the  time  of  the  first  treatment  the  earliest  developed  leaves  had 
just  reached  full  size  and  no  leaf-blight  whatever  had  appeared.  The 
orchard  was  visited  on  August  2  and  October  12,  careful  notes  being 
made  on  the  condition  of  the  trees  at  the  time  of  each  Visit.  On  August 
2  it  was  found  that  the  control  or  untreated  trees  had  lost  the  greater 
part  of  their  foliage;  a^t  that  time  only  about  one-fifth  of  the  leaves  re- 
mained on  the  trees  and  these  were  rapidly  falling,  being  badly  affected 
with  leaf-blight;  All  the  sprayed  trees  were  in  excellent  condition  at 
this  time,  excepting  those  on  the  plat  sprayed  once  on  April  24.  The 
trees  on  this  plat  were  badly  diseased,  in  most  cases  less  than  half  of 
the  foliage  remaining. 

Without  going  into  further  details  in  regard  to  this  work  the  results 
may  be  briefly  summarized  as  follows :  (1)  The  earliest  treatments  had 
the  least  effect  in  preventing  leaf-blight,  and  of  the  single  treatments 
there  was  an  increase  in  effectiveness  up  to  June  1 ;  that  is,  the  treat- 
ment on  May  1  gave  better  results  than  the  one  on  April  24,  while  that 
on  May  15  gave  still  better  results  than  either  of  the  preceding.  (2)  The 
two  sprayings,  either  on  May  1  and  May  15,  or  IVtay  1  and  June  1,  for 
all  practical  purposes  ptoved  as  efficient  as  any  made. 

The  observations  made  as  the  work  progressed  seemed  to  clearly 
indicate  that  the  leaf-blight  fungus  does  not  commence  its  work  early 
in  the  season.  It  develoi)S  first  on  the  foliage  when  the  latter  is  about 
full  grown,  and  rapidly  increases  in  virulence  as  the  summer  advances, 
assuming  its  maximum  development  after  August  1.  From  the  data 
at  hand  it  would  appear  that  to  obtain  the  best  results  in  the  treatment 
of  the  disease  in  question  at  the  least  expense,  two  applications  of 
Bordeaux  mixture  should  be  made,  the  first  between  May  15  and  June 
1,  or  from  four  to  six  weeks  after  the  ti*ees  blossom,  and  the  second  one 
month  later.  How  far  this  method  is  applicable  to  other  sections  of  the 
country  has  not  been  determined,  but  in  view  of  the  fact  that  the  fun- 
gus is  quite  regular  in  its  appearance,  it  is  probable  that  the  recom- 
mendations here  made  will  apply  to  nearly  all  regions  where  the  dis- 
ease occurs.  The  experiments,  however,  should  be  repeated  one  or  two 
seasons  in  different  localities  in  order  to  get  conclusive  results. 
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In  experiment  2,  in  the  treatment  of  the  orchard  as  a  whole,  every 
effort  was  put  forth  to  reduce  to  a  minimum  the  cost  of  the  work.  Four 
applications  of  the  Bordeaux  mixture  were  made,  the  first  on  April  24, 
and  the  others  thereafter  at  intervals  of  about  twelve  days.  In  order 
to  save  time  in  preparing  the  mixture,  a  stock  solution  of  the  copper 
sulphate  was  prepared  and  the  lime  was  also  made  up  in  advance. 
(For  directions  see  p.  264.)  A  barrel  holding  50  gallons  was  selected, 
and  in  it  100  pounds  of  copper  sulphate  were  dissolved. 

Two  spraying  outfits  were  used,  each  consisting  of  a  hogshead  hold- 
ing 160  gallons,  mounted  upon  a  wagon.  To  the  hogshead  was  attached 
a  Sfixon  No.  3  double-acting  force  pump,  provided  with  two  discharge 
hose,  each  20  feet  long.  At  the  end  of  each  hose  was  a  brass  tube  6 
feet  long,  provided  with  a  stopcock  and  Vermorel  nozzle.  It  required 
three  men  to  operate  the  apparatus,  one  to  drive  and  pump  and  two  to 
manage  the  nozzles,  the  latter  being  done  while  standing  on  the  ground* 
In  operating  the  machine  it  was  found  necessary  to  stop  only  a  few 
seconds  in  order  for  each  man,  one  on  each  side  of  the  wagon,  to  spray 
a  tree.  Most  of  the  work  was  done  while  the  team  was  moving  slowly 
along  between  the  trees.  It  required  twelve  days  to  spray  the  entire 
orchard;  thus,  as  soon  as  the  last  trees  were  finished  work  would  imme- 
diately begin  on  those  first  sprayed.  Working  as  described,  the  total 
cost  of  making  the  four  applications  to  about  16,000  trees  was  as  follows : 

Labor  of  1  white  man  48  days,  at  $1.25  per  day $60 

Labor  of  5  colored  men  48  days,  at  75  cents  per  day 180 

Work  of  2  teams,  with,  wagons,  48  days,  at  $2  each  per  day 192 

Total  cost  of  labor 432 

Chemicals,  copper  sulphate  and  lime 70 

Wear  and  tear  on  sprayers ; 20 

Total 522 

Cost  of  four  treatments  per  tree cents . .     03. 2 

Cost  of  one  treatment  per  tree do. . .     00. 8 

It  appears  from  the  foregoing  that  standard  trees  19  years  old  may 
be  treated  four  times  with  Bordeaux  mixture  at  an  expense  of  a  little 
over  3  cents  per  tree.  Furthermore,  it  appears  that  the  principal  item 
of  cost  was  for  labor.  Had  the  facts  brought  out  by  experiment  1 
been  known,  viz,  that  two  sprayings  are  as  useful  as  four,  the  cost  of 
the  work  would  have  been  reiduced  one-half.  The  cost  of  the  fungicide 
being  such  a  relatively  small  matter,  it  seems  that  in  the  future  efforts 
should  be  made  looking  toward  improving  the  means  of  distributing 
rather  than  cheapening  the  liquid. 

BZPERIMENTS  IN    THE     TREATMENT    OF    BI.ACK     ROT    OF    THB 

GRAPE. 

A  TEST  OP  BORDEAUX  MIXTURE   OF  VARIOUS  STRENGTHS. 

Bordeaux  mixture  has  come  to  be  generally  regarded  as  the  best 
Angicide  known  for  black  rot  of  the  grape.  Since  it  was  first  used  in 
t}his  country  efforts  have  been  made  to  reduce  its  strength,  with  various 
fiegrees  of  success.  To  obtain  some  additional  facts  as  to  how  far  the 
mixture  might  be  weakened  without  materially  affecting  its  efficacy,  an 
experiment  was  carried  on  the  past  season  in  the  vineyard  of  Mr.  J.  A. 
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Svodberg,  at  Sterliug,  Va.    Twelve  diffei'ent  strengths  ot*  the  mixture 
wei-e  us^3  the  three  strongest  being  as  follows: 

Copper  Bulpliate .kHograms  8,  or  ponnds  6-6 

Lime kilograms 2^  orpoandfl  4*4 

Water liters  100,  or  gallous  26*4 

Each  formula  ^^as  reduced  one-twrffth  and  made  up  in  8  liters  or  prac- 
ti<5ally  2-gallon  quantities.  Following  are  the  proportions  of  copper 
sulphate,  Jime,  and  water  as  finally  adopted: 


Formula. 


1. 
2. 
3. 
4. 
Ti. 
6. 
7. 
8. 
9. 
10 
11 
12 


Copper 
sulphate. 

Liine. 

AVator. 

sulphate. 

Limo. 

Oramg. 

Grams. 

Liters. 

Ounces. 

Ounces. 

WO 

160-00 

8 

8^ 

S-64 

220 

146-72 

8 

7-70 

5  15 

200 

133-12 

8 

7-04 

4-69 

180 

120-00 

8 

6-34 

4-23 

ICO 

106-88 

8 

5-64 

3-77 

140 

98-60 

6 

4-92 

S-30 

120 

80-00 

8 

4-23 

2-81 

100 

70-64 

8 

3-52 

2-50 

80 

63-76 

8 

1-81 

1-80 

00 

40 -CO 

8 

2-12 

1-40 

40 

27-20 

8 

1-40 

0-OG 

20 

13  i» 

8 

0-70 

0-48 

Water. 


7*inU. 
16-905 
16-905 
16-905 
16*903 
lG-905 
16-905 
16*905 
10-905 
16-905 
16*905 
16-905 
16-905 


It  will  bo  seen  from  the  foregoing  figures  that  the  mixture  varied  in 
strength  from  S-l  ounces  of  coi)per  sulphate  and  5*0  ounces  of  limo  to  2 
gallons  of  water,  to  0-7  of  an  ounce  of  copper  sulphate  and  0-48  of  aa 
ounce  of  lime  to  2  gallons  of  water.  The  formulas  for  the  most  part  were 
weaker  than  any  heretofore  used,  and  for  this  reason  their  effects  were 
watched  with  special  interest.  The  vines  selected  for  the  work  were 
Concords,  and  were  used  last  year  in  an  experiment  to  test  the  value  of 
a  number  of  new  and  old  fungicides  as  preventives  of  black  rot.  The 
block  consisted  of  25  rows  with  8  vines  in  a  row,  making  200  vines  in 
all.  Each  short  row  of  8  vines  constituted  a  plat,  the  first  being 
untreated,  the  next  treated  with  jS'o.  1  or  the  strongest  formula,  the  next 
untreated,  and  the  next  treated  with  formula  No.  2,  and  so  on,  the 
treated  and  untreated  plats  alternating.  The  vines  were  9  years  old 
and  for  the  past  three  years  had  set  a  fair  crop  of  fruit.  They  were 
trained  to  stakes,  thus  making  it  somewhat  difficult  to  spra^*^  the  inside 
leaves  and  fruit.  The  treatment  began  on  May  11,  the  mixture  being 
applied  with  a  Japy  pump  and  Vermorel  nozzle.  It  was  planned  to 
make  the  applications  every  ten  days,  but  the  weather  and  other  condi- 
tions made  it  necessary  to  slightly  modify  this  arrangement. 

At  the  time  of  the  first  spraying  the  vines  were  in  good  condition,  the 
young  shoots  being  from  2  te9  inches  long  and  containing 2  te4  leaves 
one-half  to  two-thirds  grown.  Four  additional  treatments  were  made, 
namely,  on  May  20,  and  June  1, 13,  and  29,  respectively.  Owing  to  a 
severe  drought,  which  prevailed  the  remainder  of  the  season,  no  further 
treatments  were  made.  From  time  to  time  a  careful  examination  was 
made  of  each  plat,  and  a  record  kept  of  the  amount  of  rot  present,  the 
effect  of  the  mixtures  on  the  foliage,  fruit,  etc.,  and  other  points  of 
interest.  Finally,  when  the  fruit  was  fiilly  ripe  it  was  gathered,  the  yield 
of  each  vine  being  kept  separate.  As  heretofore,  three  divisions  were 
made  of  the  firuit,  (I)  perfect  clusters,  containinff  1  to  5  rotten  berries; 
(2)  part  perfect  clusters,  containing  6  to  10  rotten  berries;  and  (3) 
worthless  clusters,  containing  11  or  more  rotten  berries.  Without 
"entering  into  details  in  regard  to  tlic  various  x>oints  brought  out  from 
e  to  time  as  the  experiment  progressed,  it  may  be  said  in  conclu- 
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aiou  that  all  tbe  formulas  were  remarkably  effective  in  proveuting  tlie 
attacks  of  black  rot. 

The  data  obtained  as  a  result  of  comiting  the  clusters,  as  already 
explained,  showed  the  difference  in  the  effectiveness  of  the  various  for- 
mulas to  be  so  slight  as  to  be  hardly  worthy  of  notice.  Thus,  plat  No. 
2,  treated  with  the  strongest  formula,  gave  of  perfect  clusters  100  per 
cent;  plat  No.  4  gave  90-9  per  cent;  and  the  others,  99-3, 97-8, 100, 100, 
100,  99*4,  99,  99-2,  and  93*4  per  cent,  respectively.  In  other  words, 
when  the  grapes  were  fully  ripe  every  cluster  on  plat  No.  2  was  found 
perfect,  while  plat  No.  4  gave  99-9  per  cent  of  perfect  bunches,  and  so 
on  down  the  list.  Comparing  the  number  of  perfect  clusters  on  the 
treated  \anes  with  those  on  the  untreated,  we  find  the  difference  most 
striking.  Thus,  plat  No.  1  gave  only  17*4  per  cent  of  perfect  clusters  as 
compared  with  100  i)er  cent  on  the  treated  plat  No.  2;  plat  No.  3  gave 
55-8  per  cent  of  ][)erfect  clusters;  while  plats  5,  7,  9, 11, 13,  15, 17,  19, 
21,  and  23,  all  untreated,  gave  38,  40,  49-3,  53-1,  29-1, 12-6,  40,  29,  25-9, 
and  15*7  per  cent  of  perfect  clusters,  respectively. 

The  results,  while  not  conclusive,  for  the  reason  that  they  are  based 
upon  one  season's  Work,  certainly  i)oint  to  the  fact  that  the  strength  of 
the  mixture  can  be  very  materially  reduced  without  affecting  its  effi- 
ciency. This  is  in  line  with  previous  experiments  made  by  the  division, 
as  weU  as  the  experience  of  a  number  of  grape-growers  in  different 
parts  of  the  «;ountry. 

To  test  the  matter  on  a  more  extended  scale,  it  is  planned  to  si)ray 
during  the  coming  season  an  acre  or  more  of  vines  with  at  least  three 
of  the  formulas  given.  The  strongest  and  weakest  formulas  will  be 
used,  and  also  a  formula  representing  the  mean.  The  cost  of  the  three 
preparations  in  100-gallon  quantities  is,  approximately,  $1.08,03  cents, 
and  9  cents,  in  the  order  of  their  strengths. 

OTHER  EXPERIMENTS   IN   THE   TREATIMENT   OF   BLACK   ROT. 

In  addition  to  the  experiments  briefly  outlined  under  the  prece^ling 
heading,  several  other  lines  of  work  were  carried  on  in  Mr.  Sved- 
berg's  vineyard.  Briefly,  these  experiments  were  designed  to  throw 
light  on  the  following  questions: 

(1)  The  value  of  flowers  of  sulphur  and  sulphosteatite  as  preventives 
of  black  rot^  as  compared  with  Bordeaux  mixture,  standard  strength. 

(2)  The  effect,  so  hw  as  injury  to  the  foliage  and  fruit  was  concerned, 
of  applying  the  powders  in  the  middle  of  the  day  and  during  hot  sun- 
shine as  compared  with  their  api^lication  early  in  the  morning  when 
the  dew  was  on  the  vines.  It  was  found  last  year  that  both  powders 
mentioned  severely  injured  the  foliage  and  fruit  when  applied  in  the 
middle  of  the  day. 

(3)  The  value  of  applying  Bordeaux  mixture  to  the  ground  directly 
beneath  the  vine. 

(4)  The  effect  of  spraying  with  Bordeaux  mixture  five  times,  begin- 
ning with  the  standard  formula*  and  doubling  the  quantity  of  water, 
or  decreasing  the  strength  one-half  at  each  succeeding  application. 

With  regard  to  the  results  of  this  work,  it  maybe  said  that  while  the 
powders  to  a  certain  extent  prevented  rot,  the  effects  produced  by 
them  in  this  respect  were  not  nearly  so  marked  as  with  Bordeaux  mix- 
ture.   The  time  of  day  for  applying  the  i)owders  made  little  difference, 


*  Six  pounds  of  copper  sulphate,  4  pounds  of  lime,  and  45  gaUons  of  wator. 
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SO  far  as  injury  to  the  vines  was  concerned.  Altogether  it  may  be 
said  that  for  this  section  neither  sulphur  nor  sulphosteatite  can  com- 
pare  with  Bordeaux  mixture  as  a  preventive  of  black  rot.  Besides 
their  inefficiency  as  fungicides  and  their  injuiuous  effects  on  the  leaves, 
fruit,  and  wood,  there  are  other  objections  to  their  use  which  make 
thciu  undesirable. 

Spraying  the  ground  beneath  the  vines  with  Bordeaux  mixture,  aa 
might  be  expected,  produced  no  effect,  so  far  as  concerns  the  preven- 
tion of  black  rot.  Every  grape  on  these  vines  rotted,  while  those 
immediately  adjacent,  sprayed  with  Bordeaux  mixture,  matured  in 
almost  perfect  condition  fully  90  per  cent  of  the  crop  which  set. 

It  could  not  be  determined  from  the  most  careful  observations  that 
reducing  the  formula  of  the  Bordeaux  mixture  at  each  applicaticm 
materially  altered  its  efficacy  as  a  preventive  of  black  rot.  These 
results  are  in  line  with  those  given  under  the  preceding  heading,  but, 
^  there  pointed  out,  they  should  not  be  accepted  as  conclusive. 

TREATMENT  OF  LEAF   DISEASES   AFFECTING   NURSERT  STOCK. 

The  experiments  in  the  ti'eatment  of  diseases  affecting  nursery  stock, 
t)egun  in  1891  at  Mullikin,  Md.,  were  concluded  during  the  year.  As 
already  pointed  out,*  this  work  was  designed  primarily  to  test  the 
effect  on  gi-owth  of  preventing  by  means  of  fungicides  various  leaf  dis- 
eases. As  planned  and  carried  out,  the  work  began  with  the  seedling 
or  cutting  and  was  kept  up  each  season  until  the  budded  tree  was  of 
salable  size.  Incidentally,  it  was  intended  that  the  work  should  also 
throw  some  light  on  the  relative  value  of  different  stocks  so  far  as  their 
resistance  to  different  diseases  was^  concerned.  Something  over  6,000 
pear,  quince,  apple,  and  plum  tree«  were  used  in  the  experiment,  and 
from  the  beginning  to  the  end  of  the  work  a  carefiil  record  of  the  growth 
and  general  condition  of  each  tree  with  respect  to  disease  or  diseases 
wsis  made.  It  is  not  practicable  to  give  here  even  a  summary  of  the 
results,  as  this  would  necessitate  going  into  details  in  regard  to  the 
work.  It  may  be  said,  however,  that  of  the  several  fungicides  used 
Bordeaux  mixture  produced  the  best  effects.  In  many  cases,  espe- 
cially with  pears,  spraying  three  seasons  with  this  preparation  resulted 
in  a  growth  from  two  to  three  times  greater  than  where  the  trees 
received  no  treatment  at  all.  In  other  words,  the  sprayed  trees,  accord- 
ing to  the  grading  adopted  by  nurserymen,  wer^  worth  from  two  to 
three  times  as  much  as  the  unsprayeil.  Taking  into  consideration  the 
total  cost  of  the  treatments,  it  was  found  that  the  work  yields  a  very 
handsome  profit.  It  is  hoped  that  full  details  of  the  experiment  may 
be  ready  for  publication  at  an  early  day. 

ADDITIONAL    EXPERIMENTS    IN    THE    TREATMENT    OF   ^WHEAT 

RUST. 

In  the  report  for  1892  a  summary  was  given  of  a  series  of  experiments 
carried  on  in  Maryland  and  KansavS  for  the  purpose  of  obtaining  some 
definite  information  in  regard  to  the  possibility  of  preventing  rust  of 
wheat  and  other  cereals.  The  principal  objects  of  the  work  were  (1) 
to  determine,  with  respect  to  rust,  the  effect  on  winter  wheat  of  treating 
^he  soil  with  various  chemicals  before  planting  the  grain;  (2)  to-deter- 

•  Bulletin  No.  3,  Division  of  Veffetablo  Pathology,  1892,  p.  48. 
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mine  the  effect  of  treating  the  seed  with  chemicals  and  with  hot  water 
previous  to  planting;  (3)  to  determine  the  effect  on  the  plants  of  spray- 
ing at  different  times  with  various  fungicides.  Asa  result  of  this  work, 
it  was  shown  that  treating  the  soil  and  seed  had  no  effect  whatever,  so 
far  as  the  prevention  of  rust  was  concemed.  Furthermore,  the  data  at 
hand  seeme<l  to  indicate  that  in  some  cases  spraying  diminished  the 
amount  of  rust  and  apparently  increased  the  yield  of  both  grain  and 
straw. 

In  view  of  the  fact  that  the  fungicides  which  gave  the  best  results 
in  1891-^2  were  less  than  one-tenth  normal  strength,  and  for  other 
reasons,  it  was  thought  desirable  to  repeat  certain  x^arts  of  the  work 
in  1892-^,  with  such  modifications  as  previous  experience  had  sug- 
gested. As  spraying  the  plants  during  the  fall  and  winter  in  the  first 
experiment  had  no  apparent  effect  so  far  as  rust  was  concerned,  it  was 
decided  not  to  begin  the  treatments  until  spring,  starting  the  work  in 
one  case  as  soon  as  growth  commenced  and  in  another  postponing  the 
first  spraying  until  rust  actually  appeared. 

Only  three  fungicides  were  used,  namely,  Bordeaux  mixture ;  ammoni- 
acal  solution  of  copper  carbonate;  and  copper  sulphate,  ammonia,  and 
soap  mixture.  The  fungicides  were  of  two  strengths,  normal  and  half^ 
the  former  being  the  recognized  standard  prei)aratiou,  as  described  in 
previous  reports  and  given  below,  and  the  latter,  as  the  name  implies, 
half  the  standard  strength.  Soap  was  added  to  some  of  the  ^ingi- 
cides  and  some  were  applied  without  the  addition  of  this  substance. 
As  pointed  out  in  my  last  report,  the  addition  of  soap  was  found  to 
greatly  increase  the  wetting  power  of  the  liquids,  and  to  determine 
whether  this  afiected  the  efficiency  of  the  latter  the  soap  was  in  some 
cases  added  and  in  some  omitted.  The  experiments,  therefore,  may  be 
divided  into  nine  series,  as  follows: 

(1)  Treatmeiit  with  Bordeaux  mixture,  noniial  Btren^tb,  i.  o.,  6  pounds  of  copper 
snlphate,  4  pounds  of  lime,  and  45  gallons  of  water,  with  soap. 

(2)  Treatuieut  with  Bordeaux  mixture,  normal  strength,  without  soap. 

(3)  Treatment  with  Bordeaux  mixture,  half  strength,  i.  e.,  6  pounds  of  copper  sul- 
phate, 4  pounds  of  lime,  and  90  gallons  of  water,  with  soap. 

(4)  Treatment  with  Bordeaux  mixture,  half  strength,  without  soap. 

(5)  Treatmcut  with  ammoniacal  solution,  uormul  strength,  i.  e.,  5  ounces  of  cop- 
per carhouate  dissolved  in  3  pints  of  ammonia,  diluted  with  45  gallons  of  water,  and 
Boap  added. 

(6)  Tre-itment  with  ammoniacal  solution  of  copper  carbonate,  normal  strength, 
without  soap. 

(7)  Treatment  with  ammoniacal  solution  of  topper  carbonate,  half  strength,  i.  e., 
6  ounces  of  copper  carbonate,  3  pints  of  ammonia,  and  90  gallons  of  water,  with  soap 
added. 

(8)  Treatment  with  ammoniacal  solution  of  copper  carbonate,half  strength,  with- 
out soap. 

(9)  Treatment  with  copper  sulphate,  ammonia,  and  soap  mixture,  containing  cop- 
per sulphate  4*20  ounces,  ammonia  0*211  ounce,  soap  8'28  ounces,  and  water  8  gal- 
lons. 

The  experiments  were  conducted  at  Garrett  Park,  Md.,  on  the  same 
ground  used  for  the  work  in  1891-'92.  After  cutting  the  wheat 
in  1892  a  crop  of  potatoes  was  planted.  These  were  dug  in  October, 
and  after  plowing  and  harrowing  the  ground  the  wheat  was  sown  at 
the  rate  of  IJ  bushels  per  acre  by  means  of  an  ordinary  2-horse  drill. 
No  fertilizer  was  used  excepting  what  was  drilled  in  with  the  potatoes, 
and  which  had  a  material  effect  on  the  latter  crop,  as  will  be  shown  later. 
When  the  wheat  was  2  inches  high  the  entire  block  was  divided 
into  56  equal-sized  plats,  each  plat  being  10  by  50  feet,  making  the  area 
500  square  feet.  The  plats  were  arranged  in  two  i>arallel  rows,  with 
a  4-foot  walk  between  each  row.    Separating  each  plat  was  a  2J.foot 
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walk.  Each  txeatmeut  was  made  in  duplicate,  the  original  and  dupli- 
cate plats  being  separated  as  far  as  possible  in  order  to  obtain  differ- 
ent soil  conditions.  Sprayings  were  made  every  eight  days,  starting 
in  one  series  when  (he  growth  of  the  young  plants  first  commenced  in 
spring  and  in  another  as  soon  as  rust  appeared. 

From  time  to  time  during  the  winter  the  plats  were  carefully  exam- 
ined, but  no  rust  or  other  disease  worthy  of  mention  appeared.  From 
the  ivtart,  however,  there  was  u  marked  difference  between  the  plants 
in  the  rows  formerly  occupied  by  the  i>otatoes  and  those  between  such 
rows.  G  rowth  was  very  much  stronger  in  the  former  case,  owing  to  the 
at^tiou  of  the  fertilizer  used,  as  already  pointed  out  The  uneven  growth 
of  the  i>lants,  however,  in  no  way  affected  the  experiments,  as  the  fer- 
tilized strips  crossed  all  the  plats  in  the  same  manner  and  in  equal 
number,  thus  practically  making  all  uniform  in  this  respect. 

The  first  spraying  of  all  the  plats  designed  to  receive  the  early  treat- 
ment, i.  e.,  treatment  from  the  time  spring  growth  started  until  harvest, 
was  made  on  April  14.  The  plants  at  this  time  had  just  started  into 
growth,  those  in  the  i)otato  rows  being  from  4  to  6  inches  high,  and 
those  between  the  rows  2  to  4  inches  high. 

Owingto  thedifQculty  experienced  in  dissolving  lard  soap,  andalsoou 
account  of  the  cost  of  the  latter,  it  was  decided  to  try  whale-oil  soap  as  a 
substitute.  Accordingly,  this  material  was  addexlto  each  of  the  fungi- 
cides until  their  wetting  power  was  about  the  same  as  when  lard  soap 
was  used.  Such  large  quantities  of  the  whale-oil  soap,  however,  were 
necessary  to  produce  the  desired  effect  that  its  use  was  abandoned  and 
ahighquality  of  lard  soap  adopted  fortherest  of  the  season.*  The  lard 
soap  greatly  increased  the  wetting  power  of  the  fungicides,  but  still  it 
was  found  very  difficult  to  satisfactorily  cover  the  foliage.  Using  a 
knapsack  pump  and  Vermorel  nozzle,  it  required  abotft  seven  minutes 
to  si)ray  each  original  and  duplicate  plat  containing  1,000  square  feet^ 
3  gallons  of  liquid  being  re(iuired  for  the  work.  On  this  estimate, 
allowing  for  time  gained  in  filling  the  machine  and  in  other  ways,  one 
man  could  probably  spray  an  acre  in  about  four  hours,  and  would  use 
something  like  129  gallons  of  liquid.  The  wheat  at  this  time  did  not 
average  more  than  3^  inches  in  height. 

On  April  22  the  second  treatment  was  made,  and  on  carefully  exam- 
ining the  plants  it  was  found  that  many  of  them  had  been  seriously 
injured  by  the  previous  spraying  wuth  Bordeaux  mixture  and  ammon  i  a  cal 
solution,  combined  with  whale-oil  soap.  This  would  seem  to  indicate 
that  either  the  soap  itself  had  caused  the  injury  or  its  addition  to  the 
fungicides  had  resulted  in  the  formation  of  injurious  compounds.  Some 
recent  experiments  have  shown  tliat  the  latter  assumption  is  probably 
true. 

The  third  treatment  was  made  on  May  1,  at  which  time  the  plants  in 
the  fertilized  rows  were  from  7  to  12  inches  high,  while  those  between 
tlie  rows  and  unfertilized  were  only  4  to  6  inches  in  height  The  gen- 
eral (rendition  of  all  the  plats  was  practically  the  same,  no  rust  or  other 
disease  having  as  yet  made  its  appearance.  Without  going  into  fur- 
ther details,  which  will  be  published  in  full  elsewhere,t  it  may  be  said 
that  five  treatments  were  made  in  addition  to  those  already  given, 

*  Seo  Report  of  the  Secretary  of  Affiicniture,  1892,  p.  220,  for  description  of  method 
employed  m  using  soap.  A  more  detaUod  account  is  given  in  the  Journal  of  My- 
cology, Vol.  vii.  No.  3. 

f  A  detailed  paper  will  jirobably  appear  in  the  .lounial  of  Mycology,  Vol,  vu, 
No.  4. 
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making  eight  in  all.  The  dates  for  the  additional  treatments  were  May 
9, 17,  and  2G,  and  June  7  and  14,  respectively.  Rust  was  first  found 
on  May  9  on  a  bunch  of  self  seeded  wheat,  a  few  yards  from  the  first 
plats.    The  bunch  contained  71  stalks  and  averaged  22  inches  in  height. 

On  May  14  rust  was  found  for  the  first  time  on  one  of  the  regular 
plats,  the  sori  appearing  very  sparingly  on  the  oldest  leaves.  The 
fuiigusi  waa  about  one  week  later  this  year  than  last,  but  the  wheat 
itself  and  in  fact  all  vegetation  at  this  time  was  about  seven  days  later 
than  the  preceding  year.  During  the  two  seasons  in  which  these 
experiments  have  been  carried  on  the  young  plants  have  been  watched 
very  carefully,  and  while  no  actual  rust  sori,  or  sori  containing  mature 
spores,  have  been  found  in  the  fall  or  early  spring,  pale  yellowish  spots 
on  the  leaves  have  been  seen,  and  upon  microscopic  examination  these 
are  found  to  be  due  to  the  mycelium  of  the  rust  fungus.  It  appears, 
therefore,  that  in  this  climate  the  fungus  frequently  infects  the 
young  plants  in  the  fall,  and  after  remaining  more  or  less  dormant  in 
Ihe  tissues  during  the  winter,  starts  into  growth  early  in  the  spring 
and  develops  its  first  uredospores  during  the  latter  part  of  April  and 
early  part  of  May.  Whether  these  spores  alone  are  responsible  for  the 
general  infection  and  spread  of  the  fungus  which  follows,  or  whether 
the  latter  is  brought  about  by  other  means,  are  questions  which  yet 
remain  unsettled.  Certain  it  is  that  the  fungus  first  appears  in  isolated 
spots  on  the  leaves  formed  the  previous  autumn,  and  that  it  apparently 
sprciids  from  these  centers  to  all  parts  of  the  field. 

Another  interesting  feature  of  the  question  is  found  in  the  fact, 
already  pointed  out,*  that  the  plant  must  reach  a  certain  age  before 
rust  develops  to  any  great  extent  upon  it.  Thus  this  year  rust  first 
appeared  on  self- seeded  plants  fully  ten  days  before  it  was  observed  on  the 
hand-seeded  plants.  There  was  at  least  ten  days  or  two  weeks  difference 
in  the  age  of  this  wheat  and  that  sown  and  platted.  It  is  believed  it 
may  safely  be  said  that  for  tliis  section  and  within  certain  limits,  of 
course,  the  earlier  winter  wheat  is  sown  the  sooner  will  it  show  rust 
the  following  spring.  The  time  of  sowing  does  not  seem  to  materially 
influence  the  amount  of  rust  in  the  end,  for  if  two  plats  of  wheat  are 
planted  two  weeks  apart  they  will  both  show  practically  the  same 
amount  of  rust  at  harvest. 

At  the  time  of  the  sixth  treatment,  May  2Qy  rust  was  to  be  seen  in 
considerable  quantity  on  all  the  plats.  Careful  estimates  showed  that 
the  treated  plats  were  considerably  less  affected  than  the  untreated,  but 
as  the  season  advanced  this  difference  became  less  and  less  marked. 

On  June  5,  at  the  time  of  the  seventh  treatment,  25  plants  were 
selected  promiscuously  from  each  i^lat,  and  after  a  carefd  examination 
of  each  plant  it  was  placed  in  one  of  the  following  grades:  (1)  Slightly 
rusted  (plants  showing  only  comparatively  few  sori  here  and  there 
on  the  lower  leaves) ;  (2)  badly  rusted  (plants  having  one-half  to  two- 
thirds  of  the  leaves  affected  and  showing  sori  plainly  on  nearly  all 
of  the  leaves);  (3)  very  badly  rusted  (plants  having  all  of  the  leaves 
affected,  the  sori  being  more  or  less  abundant  on  each  leaf). 

*  Journal  of  Mycology,  Vol.  ^^I,  No.  3,  p.  208. 
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The  result  of  this  grading,  which  iuvolved  a  very  careful  examinaticm 
of  950  plants,  is  set  forth  in  the  following  table: 

Results  of  grading  treated  and  untreated  plants  affects  with  rust. 


Pi 


32 


Kind  of  treatment. 


Sprayed  with  Bordeaux  mixtaro,  normal  strengtli, 
with  soap,  every  8  days,  beginniog  in  early 
upring* : 

r do 

Untreated •-  — 

do r 

Sprayed  with  Bordeaux  mix  tare,  normal  strength, 
with  soap,  every  8  days,  beginning  at  first 
appearance  of  rust 

do 

Untreated 

do 

Sprayed  with  ammoniacal  solution,  normal 
strength,  with  soap,  every  8  days,  beginning 
in  early  spring 

, do 

Untreated 

do 

Sprayed  with  ammoniacal  solution,  normal 
strength,  with  soap,  every  8  days,  beginning 
at  first  appearance  of  rust 

do 

Untreated 

do 

Sprayed  with  copper  sulphate,  ammonia,  and  soap 
mixture  every  8  days,  beginning  in  early  spring 

do 

Untreated 


-do  . 


Sprayed  with  cnpric  sulphate,  ammonia,  and  soap 
mixture  every  8  days,  beginning  at  first 
appearance  of  rust 

do 

Untreated 

do 

Sprayed  with  Bordeaux  mixture,  normal  strengtli, 
without  soap,  every  8  days,  l)eginniug  in  early 
spring 

do 

Untreated 

do 

Spraved  with  Bordeaux  mixture,  norraol  strength, 
without  soap,  every  8  days,  beginning  at  tlrst 
appearance  of  rust 

do 

Untreated 

do 

Sprayed  with  ammoniacal  solution,  nonual 
strength,  without  soap,  every  8  days,  beginning 
in  early  spring 

do 

Untreated 

do 

Sprayed  with  ammoniacal  solutiun,  normal 
strength,  without  soap,  every  8  days,  beginning 
at  first  appearance  of  rust 

do 


Number  of  plants 
rusted. 


II 

a  ^ 

H 


25  1 
25  i 
25    . 


Per  cent  <^ 

ni»1 


.cfTfiaMim 


•a 


52 


12 


5S 


48 


t 

.a 


M 

U 


a 


4t 
34 


n 


4 

a 
a 


44 

IS 

IS 

86 

83 

36 

64 

83 

6 

83 

63 

a 

44 

83 

60 

8 

48 

82 

44 

36 

56 

64 

4 

44 

44 
48 


13 
16 


*  JFive  plants  showed  no  rust. 

As  will  be  seen  from  the  above  table,  every  plant  selected,  with  the 
exception  of  5  from  plat  1,  was  more  or  less  affected  with  rust.  The 
per  ceiit  of  plants  that  were  rusted  slightlj^,  badly,  and  very  badly  on 
both  treated  and  untreated  plats  averaged  37,  38,  and  25,  respectively. 
The  components  of  these  averages  were  20, 19,  and  5  on  the  treated 
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plats,  and  8,  19,  and  20  on  the  untreated,  showing  a  considerable 
decrease  in  the  amount  of  rust  present  in  favor  of  the  treated  plats. 

The  plats  which  showed  the  least  amount  of  rust  (9  and  50)  were  the 
2  sprayed  with  the  copper  sulphate,  ammonia,  and  soap  mixture.  Out 
of  the  50  plants  selected  from  these  plats,  only  1  was  very  badly  rusted 
and  7  badly  rusted,  while  42  showed  very  little  rust.  This  could  scarcely 
be  due  to  soil  conditions,  as  the  control  plats  (10  and  51)  showed  an 
unusually  large  amount  of  rust,  24  of  the  60  plants  selected  from  these 
plats  being  very  badly  rusted,  16  badly  rusted,  and  only  10  slightly 
affected. 

It  appears,  therefore,  that  up  to  the  time  the  plants  were  collected, 
namely,  on  June  5,  or  about  three  weeks  before  harvest,  the  treatments 
aided  materially  in  holding  the  rust  limgus  in  check.  Furthermore,  it 
appears  that  the  best  results  were  obtained  from  the  use  of  the  copper 
sulphate,  ammonia,  and  soap  mixture. 

From  May  26  until  June  26,  at  which  latter  date  the  wheat  was  har- 
vested, rust  rapidly  increased  on  all  the  plats.  After  harvesting  and 
shocking  in  the  usual  manner  the  grain  was  rubbed  out  by  hand  and 
weighed,  the  yield  of  each  plat  being  kept  separate.  The  weight  of 
straw  was  also  determined,  and  from  these  weighings  the  data  setfortk 
in  the  table  below  were  obtained: 

Yield  of  treated  and  untreated  plats. 


No.  of 
plat. 


48 


50 
10 
*l 
11 


Kind  of  troatmeut. 


Sprayed  with  Bordcanx  mixture, 
normal  BtreQ^li,withsoap,evcry 
8  days,  boginDiog  in  early  spring. 

do 

Untreated 

do 

Sprayed  with  Bordeaux  mixture, 
normal  strcnfftb.  with  soup,  every 
8  days,  beginning  at  first  ap' 
peanuice  of  rust 

do 

Untreated 

do 

Sprayed  with  am mooiacal  solution, 
normal  atrength.with  soap,every 
8  days,  beginning  In  early  spring. 

Untreated 

do 

Sprayed  with  amrooniacal  solution, 
normal  strength,  withsoan,  every 
8  days,  beginning  at  uiist  ap- 
pearance of  rust 

do 

Untreated 

do 

Sprayed  with  copper  sulphate,  am- 
monia, and  soap  mixture  (soap 
eau  coloste),  every  8  days,  be- 
ginning in  early  spring 

do t 

Untreated 

do 

Sprayed  with  copper  sulphate,  am- 
ttonia^  and  soap  raixtare  (soap 
eau  celeste),  every  8  days,  be- 
ginning at  first  appearance  of 
rust 

do 

Untreated 

......do 

Sprayed  with  Bordeaux  mixture, 
normal  strength,  without  soap, 
every  8  days.Mginning  inearlv 
»pring ;. 

AG  93 17 


Yield  of 
grain. 


Lbi.  Oz. 


7  1 

7  0 

4  7 

7  14 


8  10 

0  8 

7  4 

8  2 


7  1 

8  16 
6  13 

10  6 


6  5 

0  9 

6  4 

9  1 


0  7 

10  5 

7  3 

8  18 


9  10 

9  1 

7  12 

8  e 


10    15 


Yield  of 

straw. 

i6*. 

Oz. 

30 

1 

26 

9 

24 

15 

27 

3 

32 

3 

30 

13 

26 

12 

26 

0 

Total 

yield  of 

grain  and 

straw. 


X6*.  Oz. 


38  0 

34  2 

29  6 

36  1 


40  13 

40  5 

33  0 

34  2 


Yield  of 

Yield  of 

gram  per 
acre. 

straw  per 
acre. 

B\i.  LhM, 

Pounds. 

10    15 

10  68 
6    26 

11  28 

2,606 
2,316 
2,176 
3,868 

26 

13 

32 

14 

27 

6 

36 

4 

25 

0 

31 

13 

26 

10 

37 

0 

12  31 

13  47 

10  81 

11  47 


10    15 


13 
9 
16 


27 

3 

33 

8 

24 

16 

34 

8 

29 

3 

35 

8 

23 

3 

32 

4 

31 

1 

40 

9 

24 

16 

35 

5 

27 

12 

34 

16 

23 

14 

32 

11 

20 

1 

38 

11 

23 

2 

32 

3 

28 

11 

36 

7 

21 

1 

29 

7 

34 

8 

46 

7 

9  9 

13  63 

9  7 

13  9 


13  44 

16  1 

10  26 

12  50 


13 
13 
11 
12 


3,804 
2,684 
2,248 

3.266 


3.248 
3.379 
3.178 
3.318 


3,861 

3,176 
3,646 
^032 


3,708 
2,175 
2.429 
2.079 


2,681 
2.014 
2  49t 

1.837 


3.006 
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Yield  of  treated  and  untreated  plats — Coutinaed. 


No.  of 
plat. 


Kind  of  treatment. 


Yield  of 
grain. 


Yield  of 
Btraw. 


Total 

yield  of 

grain  and 

Btraw. 


Yield  of 

spnin  per 

acre. 


Yield  of 

straw  per 

acre. 


M 


82 


Sprayed  with  Itonleanx  mixture, 
normal  Btrengtb,  vritliout  aoap, 
crcrj'  8  days,  beginning  in  early 
npring 

Untreated 

do 

Sprayed  with  liordeniix  mixture, 
noimal  atrcugth,  witliout  soap, 
every  8  days,  beginning  at  first 
appearance  of  rust 

do 

Untreated 

do 

Sprayed  withummoniac^nl  solution, 
normal  strength,  without  soan, 
every  8  days,  beginning  in  early 
spring 

do 

Untreated 

do 

Sprayed  with  ammouinoal  solution, 
normal  strength,  "without  soap, 
every  8  days,  beginning  at  first 
appoA ranee  of  rust 

, do 


Lbs,  Oz. 


9      8 

8      8 
10      7 


Lbs.  Ox. 


12 
6 
0 
9 


9  8 

6  15 

7  4 

«  7 


7  12 

8  7 


25 
27 


Lbs.  Oz. 


34  1 
38  14 
87      3 


48  1 

34  6 

42  6 

82  1 


89  8 

32  11 

31  18 

31  10 


33      4 
35     10 


Bu.  Lbs. 


13 

20 

12 

20 

15 

9 

18 

8 

8 

68 

13 

68 

9 

81 

13  23 

10  4 

10  81 

9  20 


11  15 

12  17 


Pounda, 


2,109 
2,64< 
2,330 


8,10f 
1,689 
2,859 
2,221 


2,618 
2,248 
2,142 
2,194 


2,224 
2,308 


Tlio  above  tabic  shows  a  considerable  increase  in  the  amount  of  both 
grain  and  straw  on  the  treated  over  the  untreated  plats,  the  yield  of 
tlie  former  averaging  8*7  i>ounds  of  grain  and  28  pounds  of  straw,  while 
on  the  latter  the  yield  was  7*8  pounds  of  grain  and  26-3  pounds  of  straw. 
Spraying  with  ammoniacal  solution  (normal  strength)  and  soap  pro- 
duced no  beneficial  effect;  in  fact  the  plats  treated  in  this  way  (7  and 
48)  yielded  slightly  less  grain  and  almost  exactly  the  same  amount  of 
straw  as  the  corresponding  untreated  plats  (8  and  40).  It  would  appear 
that  spraying  with  Bordeaux  mixture  without  soap  had  the  effect  of 
materially  increasing  the  proportion  of  straw.  The  plats  receiving  this 
treatment  (13  and  64)  produced  several  pounds  more  straw  than  any 
other  plats  in  the  series.  This  may  have  been  accidental,  however;  at 
any  rate  further  experiments  are  necessary  in  order  to  settle  the  ques- 
tion. The  most  successful  treatment  seemed  to  be  with  the  copper  sul- 
phate, ammonia,  and  soap  mixture.  The  plats  treated  with  this  prepa- 
ration produced  the  largest  yield  of  any  in  the  series. 

Taking  everything  into  consideration,  it  is  believed  the  facts  at  hand 
warrant  the  statement  that  spraying  with  fungicides  will,  to  a  certain 
extent,  prevent  rust  of  cereals,  but  the  work  can  not  be  done  on  a  pay- 
ing basis.  This  was  practically  the  conclusion  reached  last  year,  and, 
as  pointed  out  then,*  we  should  look  to  other  means  of  preventing  the 
losses  occasioned  by  the  rust  fungi,  such  as  the  breeding  of  rust-resist- 
ing varieties  and  the  improvement  of  cultural  methods. 

POTATO  DISEASES,  t 

During  the  past  two  years  attention  has  been  directed  to  certain  dis- 
eases of  the  potato.  This  work  has  been  carried  on  during  the  press 
of  other  studies,  and  while  not  complete,  it  is  believed  sufficient  facts 
have  accumulated  to  warrant  a  review  of  the  investigations. 

The  principal  malady  considered  is  one  to  which  the  name  Macro- 
sporium  i>otato  disease  has  been  given.    It  was  first  observed  about 

•  Journal  of  Mycology,  Vol.  vii,  No.  3,  p.  225.  ' 

t  A.  paper  embodying  the  facts  set  forth  in  regard  to  the  Macrosporium  diseafie 
TV  as  read  at  the  Madison  meeting  of  the  Society  for  the  Promotion  of  Agricultural 
Science,  August,  1893. 
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eight  years  ago  in  Missouri,  and  has  siuco  been  frequently  called  to 
the  attention  of  the  division.  The  disease  has  undoubtedly  long  been 
confounded  with  the  well-known  blight  or  rot,  caused  by  the  fungus 
Phytophthora  infestans.  From  observations  made  in  various  p<arts  of 
the  country  it  was  suspected  that  the  latter  fungus  did  not  cause  the 
destruction  generally  attributed  to  it.  To  obtain  some  reliable  infor- 
mation on  this  point  and  to  determine  at  the  same  time  as  accurately 
as  possible  the  distribution  of  the  Macrosporium  disease,  a  circular 
letter  was  sent  out  early  in  August,  1892.  One  hundred  and  fifty 
copies  of  this  were  sent  to  reliable  men  in  25  different  States,  a  si)ecial 
eftbrt  being  made  to  reach  all  sections  and  also  different  parts  of 
the  various  States.  This  letter  described  briefly  the  Macrosporium 
disease,  and  called  special  attention  to  the  manner  in  which  it  differed 
from  the  true  blight  caused  by  PhytopJUhora  infestans. 

The  questions  asked  were:  (1)  Does  the  disease  occur  in  your  region  f 
(2)  If  present,  what  per  cent  of  the  crop  is  destroyed  by  itf  (3)  At 
what  period  of  growth  are  the  plants  usually  attacked!  A  request  was 
also  made  that  specimens  be  sent  for  examination.  Of  the  110  replies 
received  60  stated  that  their  sections  were  free  from  the  disease,  39  com- 
plained of  it,  and  11  were  indefinite  in  their  answers.  Thirty-three 
specimens  were  received,  and  32  of  these  showed  the  Macrosporium  and 
no  other  fungus,  while  only  1,  from  New  Hampshire,  showed  Phytoph' 
thora  infestans.  The  following  table  is  a  summary  of  the  information 
gathered  in  this  way : 

Su7nmai'y  of  replies  rdaiive  to  potaio  diseases. 


I 


state. 


Number 
of  circu- 
lars sent. 


California 

Connecticut 

llUnoia 

Indiana 

Iowa 

Kansas 

Kentucky 

Maine 

Maryland 

Maf^sachusotts. . 

Michigan 

Missouri 

Nebraska 

New  Hampshire 

New  Jersey 

New  York*. 

Ohio 

Oregon 

Pennsylvnuia... 

Tennessee 

Vermont 

Virginia 

Washington 

West  Virginia . . 
Wisconsin 

Total 


I 


Number 
of  replies 
recenred. 


Nature  of  reply. 


Affirms-     Nega- 
tive,        tive. 


150  I 


110 


89 


Indefi- 
nite, 


Number 


Number  .-ifltTtcd 
by- 


OI  speci- 
mens 
sent. 

Macro- 
fpoTtum 
solani. 

Tkytoph- 
thora  in- 
fegtans. 

] 

1 
1 

1 

2 

2 

1 

1 

2 

2 

1 
1 
2 

1 

1 

1 

1 

3 

8 
2 

i 



5 

1 



1 

60  I 


From  these  data  it  appears  that  the  Macrosporium  disease  is  widely 
distributed,  bnt  that  it  is  less  abundantin  the  far  West  and  in  the  Soutli 
than  in  other  sections.  The  loss  is  estimated  by  different  growers  at 
from  10  to  75  i>er  cent. 

To  supplement  this  information  letters  were  sentto  various  botanists 
all  over  the  country,  mostly  connected  with  experiment  stations, asking 
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for  a  description  of  the  characters  of  the  diseases  observed  by  them.  In 
Alabama  Phytophthora  has  not  been  observed,  the  prevailing  disease 
there  being  due  to  other  causes.  In  Connecticut  Phytophthora  was  known 
to  occur,  but  whether  it  caused  the  disease  existing  there  was  undecided. 
In  Illinois  Phytophthora  also  occurs,  but  the  Macrosporium  disease  is 
very  common  and  very  destructive.  In  Kansas  two  writers  stated  that 
they  had  never  found  Phytophthora,  but  that  Macrosporium  was  very 
common  and  abundant.  In  New  Jersey  Phytophthora  is  not  common ,  but 
Macrosporium  is.  In  Ohio  Phytophthora  is  said  to  occur,  but  two  botan- 
ists report  not  having  found  it.  In  Vermont  Phytophthora  infestans^ 
Macrosporium  solani^  and  a  bacterial  disease  are  all  known  to  occur. 

In  addition  to  these  data  it  may  be  added  that  out  of  many  thousand 
specimens  of  diseased  plants  of  various  kinds  submitted  to  the  writer 
for  examination  during  the  past  six  years,  not  more  than  a  dozen  were 
affected  by  Phytophthora,  while  the  Macrosporium  disease  was  ob- 
served at  least  fifty  times.  Only  two  cases  of  Phytophthora  have  been 
observed  in  the  field,  both  in  Maryland,  one  in  1891  and  one  in  1893; 
on  the  other  hand,  the  Macrosporium  disease  has  been  observed  half  a 
hundred  times  in  as  many  diflferent  localities. 

From  this  evidence  it  is  believed  the  assertion  may  safely  be  made 
that  Phytophthora  infestans  has  been  a  comparatively  rare  fungus  in 
the  United  States,  at  least  during  the  last  teu  years.  Furthermore,  it 
is  believed  that  much  of  the  damage  attributed  to  this  fungus  has 
been  produced  by  the  Macrosporium  disease. 

OBSEEVATIONS   ON   THE  GENERAL  EFFECTS   OF    THE  ]«ACROSPORIUM 
DISEASE    AND    ITS  PREVENTION. 

During  the  summer  and  fall  of  1892  some  studies  of  the  Macrosporium 
disease  were  made,  and  at  the  same  time  experiments  were  carried  on 
with  a  view  of  preventing  it.  The  following  is  a  summary  of  the 
results: 

The  disease  at  first  appears  as  small,  nearly  circular,  grayish  brown 
spots  on  the  older  leaves  of  the  plants.  On  close  examination  the  spots 
are  seen  to  be  made  up  of  concentric  rings  of  dark  brown  and  gray 
tissue,  and  when  young  are  to  a  certain  extent  limited  by  the  veins  of 
the  leaf.  The  surface  of  the  spots,  especially  on  the  upi)er  side  of 
the  leaf,  is  roughened  by  more  or  less  circular,  narrow,  dark  brown 
elevations.  As  the  disease  progresses  the  spots  become  confluent, 
especially  those  along  the  edges  of  the  leaves.  In  a  week  or  ten  days 
probably  one-half  the  leaf  surface  will  be  afi'ected,  the  rest  assuming  a 
sickly  yellowish  hue.  Usually  at  the  end  of  two  or  three  weeks  the 
entire  leaf  is  brown  and  shriveled,  but  remains  attached  to  the  stem. 
The  plant  continues  to  grow  feebly,  but  about  a  month  after  the  dis 
ease  appears  the  entire  plant,  except  the  main  stem,  is  dead.  This 
remains  green  a  week  or  so  longer,  and  then  dries  up  from  lack  of  food 
and  water.  As  soon  as  the  leaves  are  attacked  the  tubers  stop  growing, 
and  although  scarcely  larger  than  walnuts  theyare  mealy  and  keep  weU. 

The  Phytophthora  disease,  on  the  other  hand,  generally  comes  on 
suddenly.  Green  and  vigorous  plants  are  killed  to  the  ground  in  two 
or  three  days,  the  tissues  becoming  soft,  blackish,  and  foul-smelling. 
The  tubers  are  also  attacked,  the  fungus  reaching  them  thiough  the 
stem  and  reducing  the  tissues  to  a  rott^^n  mass. 

The  microscopic  characters  of  the  disease,  together  with  the  life  his- 
tory of  the  fungus,  have  been  carefully  studied,  but  it  is  unnecessary  to 
enter  into  details  upon  these  njatters  heie.  SnflBce  it  to  say  that  the 
fungus  grows  readily  upon  artificial  media,  producing  an  abundanceof 
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spores  or  reprodactive  bodies,  which  may.  without  difficulty,  be  made 
to  infect  healthy  potato  leaves.  Spores  of  only  one  kind  have  been 
observed,  and  these  live  over  winter  on  the  dead  potato  leaves  and  can 
be  made  to  infect  the  healthy  ones  as  soon  as  they  have  attained  the 
proper  size. 

In  order  to  obtain  some  information  in  re^artl  to  i»reventing  the 
Macrosporinm  disease,  two  series  of  experiments  were  conducted  in  the 
summer  and  fell  of  1S92  at  Garrett  Park,  Md.  One  of  these  was  to 
ascertain  the  comparative  value  of  Bordeaux  mixture  (full  and  half 
strength),  ammoniaeal  copper  carbonate  solution,  and  suJphosteatite; 


Fig.  1. — Leaf  of  potato  afifected  with  tb6  Macrospcriiuu  dUciise 

the  other  was  to  try  to  prevent  the  attack  of  the  disease  after  the 
plants  were  10  or  12  inches  high,  but  before  the  fungus  had  api>eaied. 
Without  going  into  details  it  may  be  said  that  Bordeaux  mixture,  full 
strength,  gave  the  best  results.  The  following  table  gives  the  various 
treatments  and  yields : 

Yield  of  plai8  ireaUd  for  the  Macrosporium  diaeiue. 


!                           1 

j 

Viehl  of- 

Total 
yield. 

Yield  per  row  of    ! 
400  fett— 

Plat.  1      Method  of  treatment 

1 

1 

1 

Salable 
potatoes. 

Pounds. 

265 

47 

58 
27 

162 
38 

109 
45 

289 

Unsal- 
able 
potatoes. 

PO^^-  potatoes. 

1 

Sprayed    with  Bordeaux 
mixture,   full  Ktreiieth, 
6  times 

Pounds. 

98 
49 

95 
•7 

79 

17 

02 
28 

80 

Pounds. 

363 
96 

153 
94 

241 
75 

171 
73 

369 

Pounds.  \  Pounds. 
66                ^ 

Untreated 

Sprayed  withaiumouiiical 
solution  of  copper  ear- 
bonate  6  times 

23 

14 
13 

40 
19 

27 
22 

58 

u 

24 
33 

19 
18 

15 
14 

16 

XJntroat-ed 

Sprayed    with  Bordeaux 
mixture,     o  n  e  •  h  a  1  f 
strength,  5  times 

Untreated 

Dusted  with  snlpbostea- 
tite  6  tiroes 

8 

Untreated 

9 

Sprayed   with    Bordeaux 
mixture,  full  strength, 
6  times 

Total  !  T,^4„v« 

J  ^'"  of  100 

of  4«H)  I    *^S«»^ 

feet.  .  potatoes. 


Poutids. 

Pounds. 

90 
47 

39 
22 

38 
46 

22 
21 

59 
37 

85 

42 
30 

26 
7» 

74 


41 
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From  the  above  table  it  will  be  seen  tbat  the  plats  treated  with 
Bordeaux  mixture,  full  strength,  produced  by  far  the  largest  quantity 
of  potatoes  and  comparatively  the  largest  number  of  marketable 
tubers,  and  that  the  full-strength  mixture  produced  better  results  iu 
all  respects  than  the  half  strength.  The  untreated  plats  yielded  only 
half  as  well  as  those  receiving  the  full-strength  Bordeaux  mixture. 
The  yield  of  the  plat  treated  with  sulphosteatite  was  about  the  same 
as  the  untreated  plat,  and  that  treated  with  ammoniacal  solution 
yielded  even  less  than  those  receiving  no  treatment,  the  solution  hav- 
ing killed  the  foliage,  thus  stopping  the  growth  of  the  tubers  before 
they  were  mature. 

The  general  conclusion  is  that  Bordeaux  mixture,  full  strength, 
applied  five  or  six  times  at  intervals  of  ten  days,  is  an  effective  remedy 
against  the  Macrosporjum  disease,  almost  entirely  preventing  the 
fungus  and  thus  increasing  the  yield  and  improving  the  quality  of  the 
crop.  Sulphosteatite  had  little  or  no  effect  in  preventing  the  disease, 
and  ammoniacal  copper  carbonate  solution  injured  the  plants,  so  that 
its  further  use  can  not  be  recommended. 

In  the  second  experiment  Bordeaux  mixture  alone  was  used,  the 
I)Jats  being  treated  four  times.  Soon  after  the  first  spraying  the  dis- 
ease began  to  show  quite  plainly  upon  the  untreated  plats,  and  by  the 
middle  of  September  the  plants  were  entirely  dead,  while  the  treated 
were  still  green.  The  yield  of  the  treated  plats  was  four  times  that  of 
the  untreated. 

The  results  of  both  these  experiments  show  that  the  Macrosporium 
disease  can  be  successfully  prevented  by  the  use  of  Bordeaux  mixture, 
full  strength,  applied  from  four  to  six  times  during  the  season.  To 
obtain  the  best  results,  the  first  treatment  should  be  made  when  the 
1)1  ants  are  4  to  G  inches  high.  After  this  the  sprayings  should  bo 
repeated  every  ten  or  twelve  days. 

TVORK  ON  PUNGHCIDBS. 

Most  of  our  knowledge  on  the  subject  of  fungicides  has  been  gained 
within  the  past  eight  or  ten  years.  For  many  years  certain  x>ow- 
ders  and  liquids  have  been  known  to  possess  fungicidal  value,  but  it  is 
only  within  the  last  decade  that  really  serious  efforts  have  been  made 
to  increase  our  knowledge  on  the  subject.  Up  to  about  1878  sulphur 
was  the  main  reliance  as  a  remedy  and  preventive  of  fungous  attacks 
of  all  kinds.  With  the  advent  of  the  downy  mildew  of  the  grape  in 
France,  however,  efforts  looking  toward  the  discovery  of  a  remedy  or 
preventive  of  this  pest  greatly  stimulated  investigators  in  this  par- 
ticular field.  From  1878  to  the  present  time  there  has  been  x)ubli3hed 
a  vast  amount  of  literature  bearing  on  the  subject.  This  literature  is 
widely  scattered,  the  larger  part  of  it  being  found  in  French,  American, 
English,  and  Italian  publications.  With  a  view  of  bringing  together 
the  most  important  facts  in  regard  to  the  matter  a  critical  biblio- 
graphical index  was  begun  by  the  division  something  over  two  years 
ago.  Mr.  Fairchild  was  placed  in  charge  of  this  work,  and  during  the 
past  year,  with  the  exception  of  about  three  months  spent  in  Chicago 
in  charge  of  our  exhibit  at  the  World's  Columbian  Exposition,  his  whole 
time  lias  been  given  to  the  matter.  The  original  plan  of  the  work 
was  to  make  a  critical  study  of  all  the  preparations  known  to  have 
been  used  as  fungicides,  the  investigations  to  include  (1)  a  historical 
review* of  the  discovery  and  use  of  the  preparation,  (2)  a  discussion  of 
the  various  formulas  and  the  manner  of  preparing  the  same,  (3)  the 
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chemistry  and  fungicidal  action  of  each  preparation,  (4)  the  toxicology 
of  the  fungicide,  (5)  its  effect  on  the  normal  living  plant,  and  (6)  its 
fungicidal  effectiveness. 

Mr.  Fairchild  was  not  able  to  complete  the  work  as  originally  out- 
lined, owing  to  the  fact  of  his  severing  his  connection  with  the  division 
for  the  purpose  of  going  abroad  to  study.  It  being  seen  early  in  the 
present  year  that  the  work  as  a  whole  could  not  be  completed,  at  least 
by  Mr.  Fairchild,  a  special  effort  was  put  foii:!!  to  finish  the  investiga- 
tions upon  the  Bordeaux  mixture^  this  being  considered  the  most 
important  of  all  known  fungicides.  Accordingly,  the  data  upon  all 
the  other  preparations  investigated  were  put  in  convenient  shape  for 
future  use,  and  all  the  remaining  time  was  devoted  to  a  study  of  the 
Bordeaux  mixture.  This  part  of  the  work  is  now  complete  and  ready 
to  submit  for  publication,  forming,  as  pointed  out  elsewhere,  Bulletin 
No.  G  of  the  division. 

BORDEAUX  MIXTUBE. 

In  view  of  the  interest  in  the  subject  it  has  been  thought  best  to  give 
here  a  r^sum6  of  the  more  imi^ortant  parts  of  the  work.  Beginning 
first,  therefore,  with  a  history  of  Bordeaux  mixture,  it  may  be  said  that 
it  derives  its  name  from  Bordeaux,  Prance,  the  place  where  it  orig- 
inated. As  first  used  the  mixture  was  a  thick  paste,  composed  of  milk 
of  lime  and  copper  sulphate,  and  was  employed  to  sprinkle  on  vines 
near  highways  in  order  to  keep  the  former  from  being  pillaged.  Its 
conspicuousness,  togethel^  with  the  prevalent  idea  that  it  was  a  virulent 
poison,  rendered  it  very  effective  for  the  purpose  named.  It  is  not 
known  when  this  practice  originated,  but  it  was  first  brought  to  the 
attention  of  viticulturists  in  1885  by  M.  Millardet,  professor  of  botany 
in  the  faculty  of  sciences  of  Bordeaux. 

Some  time  during  the  season  of  1882  Millardet  visited  the  vine- 
growing  region  about  M^doc  and  learned  from  the  vineyardists  there 
that  such  vines  as  they  treated  with  this  paste  were  entirely  free  from 
downy  mildew.  In  1883  he  commenced  a  series  of  experiments  to  test 
the  value  of  the  mixture  used  at  M^doc,  and  in  1884  repeated  the 
experiments  on  a  larger  scale.  Although  the  results  of  the  work  in 
1884  were  not  decisive,  owing  to  absence  of  the  disease,  still  the  author 
communicated  such  information  as  he  obtained  to  the  Society  of  Agri- 
culture of  Gironde  May  1, 1885,  and  they  at  once  set  about  testing  the 
mixture.  In  1885  Millardet  repeated  the  experiments  with  marked  suc- 
cess. To  him.  therefore,  belongs  the  credit  of  bringing  to  the  atten- 
tion of  the  puolic  a  practical  method  by  which  copper  sulphate  could 
be  used  as  a  remedy  for  downy  mildew. 

The  discovery,  if  such  it  can  be  called,  like  that  of  the  fungicidal 
properties  of  sulphur,  was  made  at  a  most  opportune  time,  and  shows 
the  immense  practical  value  of  this  branch  of  vegetable  pathology. 
Much  of  the  study  on  the  mixture  since  1885  has  been  directed  towards 
determining  the  most  economical  strength,  the  best  methods  of  prep- 
aration and  application,  and  the  extension  of  its  use  for  the  prevention 
of  as  large  a  number  of  plant  diseases  as  possible.  These  questions 
have  received  more  attention  in  America  than  in  any  other  country, 
especially  in  the  matter  of  testing  this  mixture  as  a  preventive. 

In  France,  strange  to  say,  the  use  of  the  mixture  is  as  yet  almost 
wholly  confined  to  the  treatment  of  vine  diseases.  Many  methods  of 
preparing  the  mixture  have  been  proposed,  the  formulas  differing  prin- 
cipally in  the  amount  of  copper  sulphate  and  lime  present. 
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The  mixture,  as  originally  used  by  the  vine-growers  of  M^doc  and 
afterwards  described  by  Millardet,  consisted  of  about  18  pounds  of  coi>- 
per  sulphate  and  34  pounds  of  lime  to  28  gallons  of  water.  This  waa 
the  formula  first  recommended  and  used  in  the  United  States.  In  1888 
experiments  were  made  in  this  country  under  the  direction  of  this 
division,  then  a  section  of  the  Division  of  Botany,  and  also  in  France 
by  Millardet  with  formulas  containing  copper  sulphate  in  amounia 
varying  from  13*2  pounds  to  2*2  pounds  to  20  gallons  of  water. 

The  conclusions  drawn  from  this  work  were  that  the  weakest  formula 
was  fully  as  efificient  in  controlling  downy  mildew  as  the  strongest. 
Accordingly,  the  same  year  the  formula  which  has  since  come  to  be  gen- 
erally recognized  as  the  standard,  and  which  consists  of  6  pounds  of 
copper  sulphate  and  4  pounds  of  lime  to  22  gallons  of  water,  was  recom- 
mended by  the  writer  in  Circular  "No.  6.  This  formula  being  firmly  fixed  in 
the  minds  of  horticulturists,  it  ha«  been  suggested  that,  in  refemng  to 
others,  they  should  be  reduced  to  the  terms  of  the  standard.  Thus,  should 
we  diminish  the  strength  one-half,  we  should  refer  to  the  mixture  as  the 
44  gallon  formula.  The  ratio  of  copper  sulphate  and  lime,  in  other 
words,  would  remain  constant,  the  oiJy  variable  factor  being  the  water. 

Preparation  of  Bordeaux  mixture. — In  the  preparation  of  the  mixture 
some  points  recently  brought  out  may  be  of  interest.  It  has  been 
found,  for  example,  that  much  of  the  trouble  in  dissolving  the  copper 
may  be  avoided  by  tying  the  chemical  in  a  piece  of  coarse  gunny  sack 
and  suspending  the  package  in  the  desired  amount  of  water,  3  or  4 
inches  beneath  the  surface.  Six  pounds  of  granulated  copper  sulphate 
suspended  in  half  a  barrel  of  water  will  frequently  dissolve  in  an  hour, 
while  if  thrown  directly  into  the  barrel  and  allowed  to  sink  to  the  bot- 
tom it  may  require  a  day  or  even  longer  to  dissolve.  Patrigeon's 
method  of  preparing  the  mixture  has  already  been  mentioned  in  the 
publications  of  the  division.  It  may  be  referred  to  again,  however,  as 
it  is  worthy  of  extended  trial.  In  this  case  the  lime  is  not  weighed,  but 
is  simply  made  into  a  milk,  and  what  is  supposed  to  be  a  sufficient 
amount  added  to  the  copper  sulphate  solution,  the  mixture  being  then 
tested  with  a  half-saturated  solution  of  potassium  ferrocyanide  or  yeUow 
prussiate  of  potash.  If  an  insufficient  amount  of  lime  has  been  added^ 
the  mixture  turns  a  chocolate  brown  upon  dropping  in  the  potassium 
ferrocyanide  solution.  If  enough  lime  is  present,  no  appreciable  reac- 
tion takes  place. 

One  other  method  of  preparing  the  mixture  may  be  mentioned  here, 
i.  e.,  making  stock  solutions  of  copper  sulphate  and  lime.  Fifty  gallons 
of  water  will  dissolve  200  x>ounds  of  copper  sulphate;  therefore  in  each 
gallon  of  the  solution  there  will  be  4  pounds  of  the  chemical.  One 
hundred  and  fifty  pounds  of  lime  and  50  gallons  of  water  will  make  a 
milk  containing  3  pounds  of  lime  to  the  gallon.  Therefore,  to  prepare 
from  stock  material  22  gallons  of  the  standard  Bordeaux  mixture  it 
will  only  be  necessary  to  take  IJ  gallons  of  the  copper  solution,  pour  it 
into  a  barrel  containing  20  gallons  of  water,  then  juid  5  quaits  of  the 
milk  of  lime.  If  there  is  not  enough  lime  present,  as  shown  by  the 
potassium  ferrocyanide  test,  add  lime  until  no  reaction  takes  place. 

Chemistry  and  fungieidal  action  of  Bordeaux  mixture. — With  regard 
to  the  chemistry  and  fungicidal  action  of  this  mixture,  it  may  be  said 
that  these  questions  are  as  yet  but  imperfectly  understood.  At  first  the 
reactions  supposed  to  take  place  when  the  lime  milk  was  added  to  the 
copper  sulphate  solution  were  thought  to  be  simple,  but  more  recent 
investigations  show  them  to  be  somewhat  complicated.    However,  as 
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these  matters  will  be  fully  discussed  in  the  bulletin  referred  to  and  do 
not  specially  concern  the  fruit-grower,  they  may  be  omitted  here. 

The  use  of  Bordeaux  mixturefrom  a  hygienic  standpoint — Concerning 
the  use  of  Bordeaux  mixture  from  a  hygienic  standpoint,  the  investiga- 
tions carried  on  fuUy  sustain  the  statements  already  made  as  regards 
the  harmlessness  of  the  preparation  when  properly  applied.  The  action 
of  copper  upon  the  human  system  is  as  yet  imperfectly  understood. 
That  it  can  not  be  classed  with  such  poisons  as  arsenic,  lead,  mercury, 
and  phosphorus  has  been  quite  clearly  shown  by  a  number  of  investi- 
gators. Furthermore,  it  is  known  that  in  the  daily  consumption  of  food 
we  absorb  as  much  if  not  more  copper  than  is  found  on  a  larger  quan- 
tity of  properly  sprayed  grapes  than  could  possibly  be  eaten  at  one  time 
by  a  single  individual. 

Another  objection  often  raised  to  the  use  of  Bordeaux  mixture  is  its 
final  effect  on  the  soil  after  yearly  additions  of  the  copper  salt.  A  num- 
ber of  experiments  to  throw  light  upon  this  point  have  been  made  by 
careful  workers,  and  the  only  conclusion  which  seems  warrantable  is 
that  the  fungicide  has  not  an  injurious  action  upon  the  soil  and  is  not 
at  all  likely  to  bring  about  its  sterility. 

The  use  of  insecticides  with  Bordeaux  mixture. — Eecently  it  has  been 
shown  that  the  mixture  can  be  used  to  great  advantage  in  connection 
with  the  arsenites,  particularly  Paris  green.  The  advantages  of  a  com- 
bination of  a  fungicide  and  an  insecticide  are  too  evident  to  be  dwelt 
upon  here.  It  must  be  remembered,  however,  that  caution  is  necessary 
in  using  such  combinations  immediately  preceding  the  ripening  of  the 
fruit.  The  arsenites  as  usually  applied  are  wholly  blown  or  washed 
away  before  the  treated  fruit  is  ripe.  When  combined  with  Bordeaux 
mixture,  however,  this  is  not  the  case;  consequently  it  is  highly  prob- 
able that  the  insoluble  arsenites  will  remain  on  the  fruit  as  long  as  the 
mixture  itself.  The  question  is  one  which  needs  investigating,  and 
until  settled  by  extensive  experiments  recommendations  as  regards 
the  use  of  such  combinations  should  be  made  with  caution. 

In  conclusion,  it  may  be  said  that  the  diseases  successfully  treated 
with  Bordeaux  mixture  have  already  reached  a  considerable  number. 
As  a  matter  of  record  the  following  list  may  be  given : 

Apple  scab  (Fusicladium  dendriticum  (WaHr.)  Fckl.). 

Bean  anthracnose  (Colletotnohum  lindemuthianum  Sacc.  «&  Magn.). 

Beet  downy  mildew  (Peronospora  achaohlii  Fuckl.). 

Cherry  leaf-blight  (Cylindrosporium  padi  Karsten). 

C arrant  Septoria  (Septoria  ribia  Desmz). 

Grape  black  rot  (Lcestadia  hidwellii  (Ellis)  Sacc). 

Grape  downy  mildew  (Plasmopara  viticola  (B.  &  C)  Berl.  &  de  Toui). 

Mignonette  leaf-blight  (Cercoapora  resedce  Fuckl.). 

Pear  leaf-blight  {Entomosponum  maoulatum  L<Sv.). 

Pear  scab  (FuHcladium  pirinum  (Lib.)  Fckl.). 

Plum  leaf-blight  (Cylindrosporium padi  Karsten). 

Plum  leaf  rust  (Puccinia  pruni  Pers.). 

Potato  blight  or  rot  (Phyiophthora  infestans  (Montaigne)  de  Bary). 

Potato  leaf-blight  or  Macro^orium  disease  (Maorosporium  aolani  Rav.). 

Quince  leaf  spot  or  blight  (Eniomosporium  maciilatujfi  L6v.). 

Raspberry  anthracnose  (Glccosporium  venetum  Spog.). 

Strawberry  leaf-blight  {SphcBrella  fragaricB  (Tul.)  Sacc). 

WORK  IN  FLORIDA   UPON   THB    DISEASES    OP    CITROUS   FRUITS 
AND   OTHER  SUBTROPICAL  PLANTS. 

The  work  in  Florida  upon  the  diseases  of  citrous  fruits  and  other 
subtropical  plants  has  been  pushed  forward  as  rapidly  as  possible 
during  the  year.    The  laboratory,  erected  for  the  use  of  the  Depait- 
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iiient  by  the  citizens  of  Eustis,  was  not  completed  until  April,  and  for 
this  reason  systematic  work  did  not  begin  until  late  in  the  year.  The 
building  is  46  by  36  feet,  and  contains  a  library^  two  laboratory  rooms, 
a  culture  room,  and  a  dark  room  for  photographic  work.  It  is  supplied 
with  gas  and  compressed  air  by  means  of  a  machine  purchased  as  a 
I)art  of  the  laboratory  equipment.  The  compressed  air  is  especially 
valuable  for  blowpipe  and  other  work  whore  great  heat  is  needed. 

The  library  is  20  by  16  feet,  and  contains  about  180  linear  feet  of  wall 
shelving  and  a  case  with  75  compartments  for  periodicals.  In  addition 
to  the  publications  belonging  to  the  division,  the  library  contains  the 
private  collections  of  Mr.  Swingle  and  Mr.  Webber,  the  agents  in 
charge,  in  all  about  2,500  to  3,000  books  and  pamphlets,  mainly  special 
works  bearing  directly  on  the  subjects  under  investigation.  About  80 
periodicals  are  regularly  received  and  filed  at  the  library. 

Each  of  the  laboratories  has  a  wall  table  running  the  whole  length 
of  the  room  on  the  north  side.  These  tables  are  furnished  with  cabi- 
nets of  drawers  and  shelves,  and  are  admirably  adapted  for  micro- 
scopic work.  The  laboratories  also  contain  tables  for  chemical  work, 
with  a  sink  at  one  end  and  a  small  shelf  for  chemical  balances  supported 
on  piers  free  from  all  connection  with  the  floor  or  wall.  Microscopes, 
microtomes,  and  other  apparatus  necessary  for  use  in  minute  investiga- 
tions are,  of  course,  provided.  About  60  feet  to  the  north  of  the  build 
ing  is  a  small  tool  house  and  shop,  10  by  14  feet,  containing  a  bench 
and  tools  necessary  in  making  simple  pieces  of  apparatus.  The  pumps 
and  nozzles  for  field  work  in  testing  remedies  are  stored  in  this  building. 

Besides  erecting  the  building  the  citizens  of  Eustis  have  set  aside  for 
the  use  of  the  Department  about  2^  acres  of  land.  Upon  one-eighth 
acre  of  this  the  laboratory  building  is  located,  the  rest  being  situated 
about  three  blocks  distant.  It  is  planned  to  conduct  on  these  grounds 
miscellaneous  experiments  upon  the  diseases  of  citrous  and  other  fruits, 
as  well  as  to  keep  on  hand  an  assortment  of  the  most  important  vaii- 
eties  of  subtropical  fruits.  For  the  more  extensive  field  work  owners 
of  groves  in  various  parts  of  the  State  have  generously  donated  orange, 
lemon,  and  other  trees  of  all  ages.  Furthermore,  in  many  cases  the 
owners  continue  to  take  all  necessary  care  of  the  trees,  besides  fur- 
nishing the  labor  for  the  experimental  work,  thus  materially  aiding  in 
the  investigations  without  expense  to  the  Department.  With  these 
various  facilities  at  hand  and  the  agents  directly  on  the  ground  the 
work  can  be  done  in  a  thoroughly  practical  manner. 

Passing  now  to  the  investigations  carried  on  during  the  year  in  the 
field  and  laboratory,  it  may  be  said  that  five  principal  diseases  have 
been  studied,  namely,  orange  blight,  foot  rot,  die-back,  lemon  scab,  and 
sooty  mold  of  various  citrous  fruits.  All  but  the  last  are  of  an  excep- 
tionally obscure  nature. 

ORAKGE   BLIGHT. 

Blight  is  manifested  first  by  a  wilting  of  the  leaves  and  second  by  a 
pushing  out  of  water  shoots  from  the  trunk.  The  whole  top  finally 
loses  its  leaves  and  dies,  and  eventually  the  water  sprouts,  which  at 
first  appear  healthy,  also  sicken  and  die.  Very  commonly  there  is 
a  profuse  late  blooming  the  spring  after  the  first  appearance  of  the 
disease.  No  fruit  of  any  consequence  is  produced  after  the  tree  is 
attacked.    The  annual  loss  from  this  source  is  estimated  at  $200,000. 
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Field  experiments  on  this  malady  were  began  in  the  summer  of  IS91, 
a  few  small,  healthy  trees  being  budded  from  blighted  ones,  in  the 
hope  of  determining  whether  the  disease  could  bo  communicated  in  this 
manner.  So  far  no  blight  has  appeared  on  the  budded  trees.  Owing 
to  the  small  size  of  the  trees  used  it  was  not  considered  a  satisfactory 
test,  so  the  following  summer  (1892)  a  trial  was  made  on  12  full- 
grown  bearing  trees  in  Mr.  John  Fabyan's  grove  at  Leesburg,  Fla.,  by 
budding  a  small  upper  branch  with  buds  from  a  blighted  tree.  As 
yet  tlie  blight  has  not  developed  in  any  of  these  trees.  However,  the 
time  which  has  elapsed  since  the  trial  was  made  is  much  too  short  to 
allow  of  any  definite  conclusions  being  drawn.  The  present  year  a 
somewhat  similar  experiment  was  started  by  budding  the  roots  of  6 
healthy  bearing  trees  in  Dr.  Pendleton's  grove  at  Eustis  with  pieces  of 
bark  from  blighted  trees.  If  the  disease  proves  to  be  communicable, 
much  light  will  be  thrown  on  its  nature,  making  it  possible  i:)robably  to 
cope  with  it,  as  in  the  case  of  peach  yellows  in  Slichigan. 

Besides  the  foregoing  experiments,  others  have  been  made  to  deter- 
mine if  grafting  the  vigorous  shoots  produced  during  the  second  stage 
of  the  disease-  with  some  early-bearing  variety,  for  the  purpose  of 
securing  remunerative  crops  of  fruit  before  the  tree  dies,  can  be  done 
with  profit.  The  effect  of  certain  fertilizers  with  and  without  spray- 
ing in  i)reventing  the  disease  is  also  being  tested. 

Another  experiment  in  progress  consists  in  copiously  irrigating 
recently  blighted  trees  every  few  days  during  dry  weather.  The  fact 
that  the  first  visible  sign  of  the  disease  is  a  wilting  of  the  foliage  sug- 
gests the  possibility  of  checking  the  further  progress  of  the  malady  by 
insuring  an  abundant  supi>ly  of  water  to  the  roots.  Finally,  an  exper- 
iment  having  the  same  object  in  view  consists  in  adding  to  the  soil 
about  the  trees  fertilizers  calculated  to  increase  the  retentiveness  of 
the  soil  for  moisture. 

Field  observations  of  an  extensive  character  made  since  1891  seem 
to  favor  the  view  that  the  malady  is  contagious,  and  some  evidence  is 
at  hand  to  show  that  i^rompt  destruction  of  the  first  blighted  trees 
will  greatly  diminish  the  likelihood  of  the  spread  of  the  disease. 
Careful  tests  having  this  matter  in  view  will  be  made  as  soon  as  groves 
in  proper  condition  can  be  found,  the  work  to  be  done  in  badly  dis- 
eased groves  and  in  those  where  the  malady  is  just  starting. 

The  fact  that  the  orange  blight  is  of  a  very  obscure  nature,  in  many 
respects  entirely  different  from  any  other  known  plant  disease,  necessi- 
tates much  of  the  work  being  carried  on  in  the  laboratory.  Investigations 
into  the  anatomy  of  diseased  as  compared  with  healthy  tissues  are  well 
under  way,  and  much  carefully  fixed  and  hardened  material  from  a 
great  number  of  cases  has  been  accumulated  for  future  study.  The 
object  of  such  studies  is  to  find  exactly  what  tissues  are  rendered 
abnormal  by  the  disease  and  thus  not  only  to  render  the  diagnosis  of 
doubtful  cases  more  certain,  but  also  to  help  greatly  in  showing  what 
causes  are  probably  at  work.  Laboratory  researches  having  a  similar 
aim  have  also  been  made  on  the  physiology  of  diseased  and  healthy 
trees.  Investigation  of  the  loss  of  water  from  the  wilting  tissues  has  in 
particular  thrown  much  light  on  the  nature  of  the  malady.  Further 
studies  on  this  subject,  as  well  as  on  the  carbon  assimilation  of  diseased 
as  compared  with  healtliy  leaves,  are  under  way.  Investigations  are 
being  conducted  on  the  structure  of  the  abnormal  flowers  so  often  pro- 
duced the  spring  following  the  attack,  as  it  is  possible  the  disease  is 
spread  through  the  medium  of  the  flowers.  It  is  also  expected  that 
these  studies  will  explain  the  unfniitfiilness  of  diseased  trees.  Bacteri- 
ological methods  are  being  used  in  examining  tissues  for  the  presence  of 
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germs.  These  studies  will  be  continued  the  coming  year.  Altogether 
it  may  be  said  that  the  results  obtained  so  far  from  the  work  done  in 
the  field  and  in  the  laboratory  have  served  to  throw  much  light  on  the 
nature  of  the  malady  and  promise  results  of  great  practical  value  in  the 
future. 

DIE-BACK. 

This  disease  is  distinguished  by  numerous  symptoms,  of  which  the  fol- 
lowing are  tbe  principal:  The  young  twigs  become  stained  by  a  reddish 
brown,  resin-like  exudation.  Tiie  fruit  early  assumes  an  abnormal 
coloration,  much  of  it  soon  falling,  or  in  developing^  becomes  large  and 
coarse  and  frequently  stained  by  a  reddish  exudation,  like  that  occur- 
ring on  the  twigs.  The  growth  made  by  the  young  tvvigs  in  the  spring 
frequently  dies  back  from  the  tip  several  inches,  hence  the  name.  This 
malady  causes  the  loss  of  much  fruit,  renders  much  more  of  poor  qual- 
ity, and  frequently  permanently  stunts  or  eventually  kills  the  trees,  es- 
pecially if  the  land  be  low  or  poorly  drained.  The  annual  loss  resulting 
from  this  disease  may  be  conservatively  estimated  at  about  $100,000. 

From  various  field  observations  it  seems  highly  probable  that  the 
disease  results  from  malnutrition,  being  probably  induced  in  most  cases 
by  an  excessive  use  of  nitrogenous  fertilizers.  There  is  some  evidence 
indicating  also  that  the  form  of  the  fertilizer  may  have  some  effect  in 
producing  or  aggravating  the  disease.  Thus,  in  a  region  like  Florida, 
where  so  general  a  use  of  commercial  fertilizers  is  necessary,  it 
becomes  very  important  that  a  thorough  knowledge  of  this  disease  be 
obtained. 

A  form  of  the  disease  known  as  ''  soil  die-back,''  which  is  frequently 
by  far  the  most  destructive  form,  is  not  so  obviously  due  to  excess  of 
nitrogen.  It  occurs  on  certain  fields  of  limited  area,  which  seem  to 
produce  the  disease  independently  of  the  action  of  any  fertilizer.  Con- 
siderable loss  is  frequently  incurred  in  planting  out  and  nurturing 
groves  on  these  so-called  die-back  soils.  This  might,  perhaps,  be  easUy 
avoided  if  the  causes  producing  the  disease  were  better  understood. 

In  the  study  of  die-back  a  series  of  field  and  laboratory  experiments 
have  been  planned,  having  in  view  the  definite  determination  of  the 
causes  and  conditions  producing  the  disease.  Many  ot*  these  have  been 
inaugurated  during  the  year,  and  others,  it  is  hoped,  may  be  started  in 
a  short  time.  In  December,  1893,  experiments  were  begun,  using  in 
different  proportion  the  various  kinds  of  fertilizer  materials  commoiily 
employed  to  supply  nitrogen.  In  6ach  case  only  the  form  and  quantity 
of  the  nitrogen  content  was  varied,  the  phosphoric  acid  and  potash 
being  used  in  the  form  and  quantity  usually  supposed  to  give  the  best 
results.  In  these  experiments  trees  were  selected  of  different  ages  and 
growing  under  different  soil  conditions.  By  continuing  this  exper- 
iment for  several  years  light  will  probably  be  throwh  on  the  cause 
or  causes  producing  the  malady.  If,  as  supposed,  the  disease  be  due 
to  excess  of  nitrogen,  suggestions  will  also  probably  be  obtained  on 
the  kind  and  quantity  of  nitrogenous  manui'e  which  will  produce  the 
disease. 

In  November,  1893,  a  series  of  water-culture  experiments  was  started 
m  the  laboratory,  having  the  same  object  in  view  as  the  above  fieki 
experiment's.  In  these  pure  chemicals  were  used,  only  the  amount  and 
form  of  nitrogen  being  varied.  In  this  and  the  following  series  of  tests 
with  sand  cultures  the  form  and  quantity  of  food  supplied  are  under 
complete  control  and  thus  constitute  a  necessary  supplement  to  the  field 
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experiments.    Similar  experiments  with  sand  cultures,  using  ■2-year- 
old  trees,  are  also  under  way. 

Observations  on  soil  die-back  Lave  led  to  the  opinion  that  this  form 
of  disease  may  be  due  to  the  collection  of  drainage  nitrates.  To  test 
this  theory  experiments  should  be  made  with  drainage  gauges  placed 
iu  various  positions  in  die-back  and  healthy  soils.  Coupled  with  this  a 
careful  physical  and  chemical  examination  of  the  healthy  and  die-back 
soils  should  be  made.  Certain  lines  of  work,  which  may  be  designated 
as  remedial  treatments,  have  been  inaugurated.  In  brief,  this  work 
consists  of  experiments  to  test  the  effect  of  mulching  the  trees,  severing 
the  taproot,  draining  the  soil,  and  the  application  to  the  soil  of  certain 
substances  to  retard  nitrification. 

FOOT   KOT. 

Foot  rot  of  the  orange  aiid  lemon  is  manifested  by  the  appearance  of 
gum  on  the  bark  near  the  surface  of  the  soil,  followed  by  the  dying  of 
a  larger  or  smaller  area  of  the  bark,  which  is  finally  thrown  off.  In 
severe  cases  the  roots  are  affected  in  a  similar  manner.  Sometimes  the 
tree  is  nearly  girdled  iu  the  space  of  a  few  mouths.  Whole  groves  have 
been  destroyed  by  this  disease  within  of  a  few  years'  time.  The  trees 
when  first  attacked  sometimes  bear  unusually  heavy  crops  of  fruit,  but 
afterwards  cease  bearing.  The  annual  loss  from  this  malady  iu  Florida 
alone  is  estimated  at  $150,000.  The  same  disease  occurs  in  Europe  and 
California.  Budding  on  sour  orange  stock  is  an  almost  certain  prevent- 
ive, but  from  the  fact  that  sour  stock  does  not  thrive  veiy  well  on  some 
soils,  and  since  many  of  the  oldest  and  most  valuable  groves  in  the  State 
are  on  sweet  roots,  it  is  highly  desirable  that  a  cheap  and  efficient 
remedy  be  found  for  the  disease.  Already  methods  of  treatment  have 
been  studied  which  promise  to  prove  successful  in  these  respects. 

It  seems  probable  that  the  principal  cause  operating  to  induce  the 
malady  is  an  imperfect  aeration  of  the  roots.  Acting  on  this  hypothe- 
sis it  is  proposed  to  carry  on  experiments  in  removing  the  earth  from 
about  the  larger  roots,  thus  exposing  them  to  the  air.  In  a  grove 
selected  for  the  purpose  the  work  can  be  done  by  the  use  of  a  solid 
stream  of  water,  under  high  pressure,  from  an  irrigation  plant.  As  there 
is  considerable  evidence  to  show  that  the  fertilizers  used  have  an 
influence  on  the  appearance  and  spread  of  the  malady,  it  is  proposed  to 
vary  the  amount  and  form  used  on  the  experimental  plats  in  this  grove. 
As  it  has  been  claimed  that  the  gum  from  sick  trees  is  able  to  induce 
the  disease  in  previously  healthy  ones,  when  introduced  into  wounds 
made  in  the  bark,  trials  to  test  this  question  are  under  way. 

In  the  wayof  laboratory  studies  work  has  been  done  on  the  structure 
of  the  diseased  tissues  and  at  the  same  time  searches  made  for  parasites 
which  may  jwssibly  causd  or  aggravate  the  malady.  The  most  promis- 
ing line  of  work,  however,  is  on  the  effectsof  artificially  controlling  the 
supply  of  oxygen  to  the  roots.  For  this  purpose  plants  are  being  grown 
in  pots,  which  renders  it  possible  to  study  at  the  same  time  the  effects 
of  various  fertilizers  on  the  disease. 

SCAB. 

Scab  of  lemons,  which  also  attacks  limes,  sour  oranges,  and  Satsuma 
oranges,  occurs  in  the  form  of  warty  excrescences  on  the  fruit  and  leaves. 
It  sometimes  causes  the  young  fruit  to  fall  off,  but  more  commonly  sim- 
ply disfigures  it,  rendering  it  unsalable.    The  annual  loss  in  the  State 


270  REPORT   OF   THE   SECRETARY   OF   AGRICULTURE. 

from  thiB  disease  is  estimated  at  about  $35,000.  In  some  sections  it  is 
so  serious  that  entire  groves  of  lemon  trees  are  cut  off  and  rebudded  to 
orange.  It  lias  been  known  to  entirely  destroy  the  lime  crop  in  agrove. 
It  is  proposed  to  begin  spraying  experiments  on  this  disease  early  in 
tbe  spring  of  1894  in  the  region  of  Lake  Weir,  Fla.  The  anatomical 
studies  made  of  the  diseased  tissues  show  a  corky  formation,  in  many 
respects  resembling  potato  scab.  It  is  suspected  that  some  similar 
micro  parasite  may  be  the  cause  of  it  There  is  already  some  evidence 
going  to  show  that  strong  sprays,  such  as  are  used  against  various 
destructive  insects,  may  lessen  or  prevent  the  disease,  and  it  is  pro- 
posed to  test  in  this  regard  several  of  the  best  fungicides.  Laboratory 
studies  on  the  anatomy  of  the  diseased  tissues  will  be  continued  and 
further  search  will  be  made  for  possible  parasites. 

SOOTY   MOLD. 

This  disease  is  duo  to  the  black  fungus  which  follows  the  attacks  of 
certain  insects.  In  many  places  in  Florida  it  is  the  cause  of  consider- 
able loss,  probably  $25,000  annually.  It  spreads  over  leaves  and  fruit, 
interrupting  the  normal  functions  of  the  former  and  rendering  the  latter 
unsalable.  Severe  attacks  may  cause  unfruitfulness  of  the  trees.  The 
nature  of  the  malady  is  such  that  it  doubtless  can  be  cured  by  properly 
timed  spraying.  Trials  are  being  made  of  several  sprays  and  there  is 
good  cause  for  thinking  that  some  effectual  remedy  will  bo  discovered. 

OTHER  DISEASES   OF  CITROUS  FRUITS. 

Aside  from  these  diseases  of  major  importance,  causing  an  annual 
loss  of  probably  over  $500,000,  it  may  be  said  that  there  are  also  a 
number  of  others  of  less  moment  being  studied  as  time  can  be  found. 
Among  these  may  be  mentioned  gumming  of  the  trunk  or  limbs  at  a 
distance  from  the  ground:  rotting  of  the  roots  unaccompanied  by  gum- 
mosis;  and  a  molding  of  Persian  limes,  which  not  only  causes  the  loss 
of  tbe  fruits,  but  also  more  or  less  of  the  branches  bearing  them. 

INVESTIGATIONS  OP  PLANT  DISEASES  ON  THE   PACIFIC  COAST. 
FRUIT   TREE  DISEASES. 

During  the  year  the  agent  located  at  Santa  Ana,  Cal.^  has  studied 
a  number  of  plant  diseases.  Among  those  of  special  interest  may 
be  mentioned  a  new  disease  affecting  the  buds  and  foliage  of  peach, 
cherry,  and  almond  trees.  As  a  result  of  the  attacks  of  the  malady, 
which  is  known  to  be  caused  by  a  parasitic  fungus,  the  trees  make  very 
little  growth,  and  in  consequence  the  crop  of  fruitis  materially  decreased. 
In  most  localities  the  disease  is  gaining  ground  and  bids  fair  to  limit 
the  profitable  growth  of  both  the  peach  and  almond,  and  perhaps  the 
cherry.  Compared  with  the  shot-hole  fungus  {Cercospoi^a  drcumselssa), 
it  is  more  rapid  in  its  action,  especially  on  the  new  growth.  In  many 
instances  the  tree  fails  to  arrive  at  full  leaf  during  the  entire  summer. 
It  is  yet  too  early  to  say  what  may  be  accomplished  with  fungicides  in 
the  way  of  i:)re venting  the  disease.  It  is  hoped,  however,  that  an  oppor- 
tunity may  be  afforded  during  the  ensuing  year  to  test  the  preventive 
action  of  the  copper  si>rays  upon  it. 

A  second  new  peach  disease  is  now  known  to  extend  over  most  of 
California.  It  was  studied  at  Chico  in  the  spring  of  1893,  and  has 
since  been  received  from  different  localities  bordering  on  the  Sierra 
Nevada  and  San  Bernardino  mountains.    It  is  a  powdery  mildew,  prob- 
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ably  a  new  species,  and  it  attacks  the  fruit  as  well  as  the  twigs  and 
leaves.  It  is  more  abundant  upon  the  fruit,  appearing  at  about  the 
same  time  as  leaf-curl.  Just  how  serious  this  disease  is  or  may  become 
in  certain  localities  can  not  be  said,  but  further  studies  of  it  will  bo  made 
and  preventive  experiments  instituted  when  opportunity  is  offered. 

A  third  disease  is  annually  killing  a  large  number  of  trees  on  the 
coast.  It  is  caused  by  a  parasitic  fungus  attacking  the  roots  and  body 
of  the  tree  at  and  below  the  surface  of  the  ground.  It  is  not  confined 
to  any  one  species,  but  kills  the  peach,  cherry,  apricot,  and  other 
deciduous  fruit  trees,  as  well  as  the  almond  and  walnut.  Considerable 
time  has  been  given  to  a  study  of  this  disease.  It  has  been  found  to 
exist  in  most  of  the  valleys  of  California,  and  it  is  believed  to  extend 
over  the  entire  coast  region,  wherever  sufficient  moisture  exists  for  the 
growth  of  the  fungus.  In  a  peach  orchard  of  11*6  acres,  of  which  a 
careful  record  was  taken  in  the  spring  of  1893,  it  was  found  that  over 
31  per  cent  of  the  original  trees  had  been  killed  by  the  parasite.  Most 
of  the  trees  were  replaced  three  to  five  times  and  each  time  they  were 
killed.  Young  peach  trees  die  in  from  two  to  four  years,  the  spread 
and  destructive  action  of  the  fungus  being  more  rapid  than  that  of  the 
root-rot  fungus  {Defnatophora  necatrix)  in  the  orchards  and  vineyards 
of  Southern  Europe.  As  attention  has  been  given  to  this  disease  only 
during  the  past  season,  few  experiments  looking  toward  its  cure  or  pre- 
vention have  been  made.  As  the  parasitic  nature  of  the  trouble  is  no 
longer  in  doubt,  growers  will  gain  much  by  raising  annual  crops  upon 
the  infected  soil.  This  practice  should  be  followed  instead  of  resetting 
trees. 

Root  diseases  of  this  nature  are  very  difficult  to  combat,  so  that  at 
present  the  above  recommendation,  coupled  with  the  removal  of  the 
aft'ected  trees,  and  the  draining,  loosening,  and  drying  of  infected  soil  is 
about  all  that  can  be  suggested.  When  the  disease  shows  above  ground, 
as  it  sometimes  does,  the  trunks  of  the  trees  should  be  wash^  with 
Bordeaux  mixture.  This  prevents  the  germination  of  such  spores  as 
may  be  formed  and  lodge  on  the  bark.  The  Bordeaux  mixture  is  also 
useful  in  checking  the  development  of  the  fungus  for  an  indefinite 
period.  For  this  purpose  the  mixture  may  be  washed  into  the  ground 
at  the  base  of  the  tree,  so  as  to  soak  the  bark  of  the  trunk  below  ground 
and  the  tops  of  the  main  roots.  This  treatment,  if  thorough,  wSl  often 
prevent  the  fungus  from  girdling  the  tree,  limiting  its  action  to  the 
lower  roots  and  thereby  saving  the  tree  for  a  considerable  time.  This 
trunk  and  root  treatment  is  especially  valuable  when  applied  to  large 
and  bearing  trees.  Walnut  trees  which  have  attained  a  large  size  are 
very  easily  treated  in  this  manner,  the  process  being  simple  and  inex- 
l)ensive.  Roots  which  were  half  rotted  away  were  thus  treated,  and  a 
later  examination  showed  that  the  parasite  was  kille<l  on  the  parts 
treated,  its  upward  progress  in  consequence  being  stopi)ed.  Bordeaux 
mixture  for  this  puri>ose  should  be  comparatively  strong,  and  to  pre- 
vent injury  to  the  roots  somewhat  more  than  the  usual  amount  of  lime 
must  be  used. 

Leaf  curl  of  the  peach. — This  destructive  disease,  occurring  not  only 
in  California,  but  in  many  other  parts  of  the  country  as  well,  was  suc- 
cessfully prevented  during  the  year.  In  the  pea<5h  orchard  where  the 
work  was  carried  on,  it  was  found  that  the  treated  trees  averaged  160 
pounds  more  fruit  per  tree  than  the  untreated,  although  the  latter  were 
exactly  the  same  size  as  the  former,  and  the  soil  conditions  in  both 
cases  were  practically  identical.    On  this  basis  the  yield  of  the  entire 
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orchard  of  20  acres,  if  treated,  would  have  been  increased  345,600 
pounds,, or  more  than  seventeen  car  loads.    It  is  desirable  before  mak 
ing  any  general  recommendation  in  regard  to  the  treatment  of  this 
disease  to  carry  on  experiments  for  another  season.    This  will  be  done 
the  coming  year  in  California  and  elsewhere. 

WALNUT   DISEASE. 

During  the  past  spring  certain  nurserymen  handling  seedling  walnut 
stock  found  the  roots  of  their  young  trees  more  or  less  affected  with 
knots  or  galls.  The  matter  was  called  to  the  attention  of  the  agent 
as  it  was  feared  the  disease  might  spread  bjr means  of  the  infected 
stock.  An  examination  showed  the  galls  to  be  the  work  of  a  nematode 
worm.  It  has  been  found  that  these  worms  are  very  numerous  in  some 
of  the  more  sandy  and  moist  situations  of  southern  California,  and 
that  they  attack  many  kinds  of  plants.  So  far  «as  observed,  the  wal- 
nut, fig,  and  peach  are  most  affected,  and  the  harm  is  done  mainly  to 
nurseiy  stock,  large  numbers  of  young  trees  being  wholly  unfitted  for 
sale. 

An  effort  was  made  to  learn  if  a  hardy  root  could  be  found  upon 
which  the  soft-shell  walnut  might  be  grafted.  It  was  ascertained  that 
the  hybrids  between  the  English  walnut  (Juglans  regia)  and  the  Cali- 
fornia walnut  {Jiiglans  calif ornica)  were  affected.  It  was  then  thought 
possible  that  the  California  species  itself  might  be  exempt.  A  quan- 
tity of  nuts  were  therefore  procured,  sprouted,  and  grown  in  infected 
earth,  but  a  later  examination  of  their  roots  showed  that  they,  too,  had 
become  infected.  A  study  of  the  hard-shell  walnut  groves  showed  that 
these  trees  were  but  little  subject  to  the  trouble,  and  it  is  now  thought 
that  this  tree  may  serve  as  a  stock  upon  which  to  graft  the  soft-shell 
variety.  In  addition  to  being  almost  free  from  the  work  of  nematodes, 
it  is  also  largely  exempt  from  the  crown  gall  or  black  knot  so  injurious 
to  the  more  tender  soft  shell.  Grafting  upon  this  stock  may  thus  serve 
a  double  purx^ose  if  these  diseases  should  become  so  serious  as  to  make 
it  advisable  to  resort  to  grafted  trees. 

Another  disease  of  the  soft-shell  walnut  has  caused  some  alarm 
among  growers  in  the  southern  coast  counties.  It  is  not  known  as  yet 
whether  the  primary  cause  of  the  trouble  is  due  to  some  derangement 
of  the  vital  functions  of  the  plant  or  to  parasitic  organisms.  The  prog- 
ress and  destructive  action  of  the  disease  are  certainly  very  apparent. 
A  small  black  spot  first  appears  on  the  side  of  the  nut  husk  while  the 
kernel  is  still  in  the  milk.  The  death  of  tissue  beneath  this  spot  grad- 
ually extends,  spreading  inward,  and  soon  reaching  the  shell.  Unless 
the  shell  is  already  hard  the  decay  penetrates  through  to  the  soft  meat 
of  the  nut  within,  and  the  whole  is  soon  disorganized  and  turns  black. 
As  high  as  50  per  cent  of  the  soft-shell  nuts  have  been  destroyed  on 
many  trees  observed,  and  appearanc^^s  indicate  an  increase  of  the 
trouble. 

A  study  of  the  diseased  tissue  shows  the  presence  of  a  bacillus,  the 
organism  being  constantly  present.  Pure  cultures  of  the  bacillus  have 
been  obtained  for  spring  inoculations,  the  tissue  of  the  nut  husk  being 
too  firm  in  the  later  part  of  the  season  to  test  the  action  of  the  organ- 
ism with  any  degree  of  certainty.  Observations  indicate  that  unfavor- 
able root  conditions  for  the  trees  may  have  an  important  bearing  on  the 
primary  development  of  the  trouble. 
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GRAPE   DISEASES. 

Coulure  of  grapes. — Cue  of  the  leading  lines  of  work  of  the  year  has 
been  the  study  of  coulure,  or  the  premature  fall  of  the  bloom  and  fruit 
of  the  raisin  grapes.  During,  the  winter  a  circular  letter  was  sent  to 
man  J'  growers  in  the  San  Joaquin  Valley  and  elsewhere,  asking  for  infor- 
iMation  as  to  the  comparative  hardiness  of  varieties,  the  bearing  of  soil 
:iud  ago  on  the  disease,  the  losses  sustained,  the  supposed  cause  of  the 
dropping,  etc.  Much  general  information  and  many  valuable  facts  were 
thus  obtained  as  a  groundwork  for  the  season's  experiments.  The 
majority  of  replies  were  in  harmony  with  observations  made  in  the  field 
in  1892,  so  far  as  the  main  cause  of  the  trouble  is  concerned.  It  is  evi- 
dent that  unfavorable  temxierature  and  other  atmospheric  conditions, 
acting  on  the  highly  bred  and  tender  Muscat  of  Alexandria  and  Mus- 
catel Gordo  Blanco  varieties  during  bloom,  result  in  infertile  or  nonfe- 
cundated  flowers.  This  lack  of  fertilization  causes  the  flowers  to  fall 
01'  else  to  develop  into  small,  seedless  berries,  resulting  in  the  formation 
of  imperfect  bunches.  Coulure  caused  a  loss  of  over  $600,000  to  the 
San  Joaqnin  Valley  alone  in  the  single  season  of  1892. 

Three  main  lines  of  work  have  been  pursued  looking  to  the  preven- 
tion of  the  trouble:  (1)  A  study  of  the  etfccts  of  grafting  susceptible 
varieties  upon  more  hardy  roots;  (2)  the  stimulation  of  vines  by  sprays 
and  root  treatment  just  prior  to  the  period  of  bloom;  (3)  the  crossing 
of  the  Muscat  of  Alexandria  with  a  good  variety  of  raisin  grape  not 
subject  to  coulure,  so  as  to  obtain  resistance  combined  with  desirable 
qualities  of  fruit. 

The  first  line  of  work  has  shown  that  coulure  may  be  largely  pre- 
vented by  grafting.  The  second  series  of  experiments  has  given 
mostly  negative  results.  From  the  crossing  of  stocks  the  best  results 
are  expected.  A  vine  known  in  California  as  the  Malaga,  and  usually 
grown  as  a  raisin  grape,  has  been  selected  to  cross  with  the  Muscat 
of  Alexandria.  It  embodies  hardiness  of  bloom,  top,  and  root,  and 
the  qualities  which  appear  desirable.  A  suitable  location  for  conduct- 
ing the  work  was  found  in  the  Lucerne  Vineyard  at  Hanford,  Cal. 
During  the  blooming  season  the  crossing  was  successfully  accomplished, 
the  Malaga  being  used  as  the  iK)llinating  variety.  As  a  result  of  this 
cross  several  hundred  berries  set  and  arrived  at  maturity.  It  is 
hoped  that  plants  grown  from  the  seed  of  these  berries  will  possess 
most  of  the  hardy  qualities  of  flower,  top,  and  root,  so  marked  in  the 
Malaga.  This  view  is  based  on  the  results  obtained  by  Prof.  Millardet 
in  the  production  of  over  10,000  hybrid  vines.  His  work  has  shown  that 
the  vino  used  as  the  father  transmits  its  hardiness  to  the  new  variety. 
Every  effort  will  be  made  to  obtain  as  many  seedling  plants  as  possible 
from  the  berries,  and  a  careful  selection  from  these  seedlings  should 
give  a  vine  inheriting  the  fruiting  qualities  of  the  Muscat  and  the 
hardiness  of  the  Malaga.  It  is  hoped  to  enlarge  upon  this  work  the 
coming  spring,  when  an  effort  will  be  made  to  cross  the  Malaga  with 
the  Muscatel  Gordo  Blanco  and  possibly  with  the  Iluasco  Muscat  and 
others.  This  line  of  work  has  never  been  properly  developed  in  respect 
to  the  raisin  grapes,  and  great  opportunities  arc  offered  to  bonefit  the 
raisin  industry,  A  bulletin  on  coulure  of  raisin  grapes  is  now  being 
prepared,  embodying  the  results  to  date.  It  will  include  a  translation 
of  a  paper  by  Prof.  Millardet  on  the  hybridization  of  the  vine. 

California  vine  disease. — ^The  work  on  the  California  vine  disease  has 
been  mainly  histological  and  comparative.  A  study  of  the  root  sys- 
tem was  made  in  the  field  both  in  midwinter  and  in  midsummer. 
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Much  careful  cxcavatiou  was  dono  about  the  roots  of  old  aud  youug 
tyi)ically  diseased  vines.  All  portions  of  the  roots  were  carefiilly 
examinod,  tlic  results,  so  far  as  throwing  light  on  the  cause  of  the 
disease,  being  unsatisfiictory.  The  laboratory  work  has  failed  to  reveal 
any  organism  capable  of  producing  the  disease,  although  the  fresh  tis- 
sues have  been  thoroughly  studied.  In  this  connection  the  work  done 
by  Yiala,  which  was  referred  to  in  my  last  report,  has  been  looked  into 
very  carefully.  While  the  appearances  figured  by  Viala  are  clearly  to  be 
seen  in  the  leaf,  the  evidence  that  they  represent,  as  claimed  by  him,  a 
vacuolated  Plasmodium  abnormal  to  the  vine  (a  species  of  parasitic 
Plasmodiophora)  is  certainly  negative  thus  far.  The  literature  ou  Plas- 
modiophora  has  been  consulted  and  many  careful  observations  and 
studies  of  Plasmodioj^hora  brassicw  (club  root  of  cabbage)  have  been 
made.  The  ease  and  certainty  with  which  the  spore-crowded  cells  may 
be  distinguished  in  plants  attacked  by  this  parasite  is  worthy  of  remark 
when  compared  with  the  total  lack  of  any  such  spore  forms  in  the  vine. 
Furthermore,  the  tissues  infected  by  the  Plasmodiophora  readily  yield 
up  their  amoeboid  forms  in  cultures  when  taken  at  the  right  stage;  on 
the  other  hand,  the  vine  tissue  wholly  fails  to  set  free  any  such  organism 
even  under  apparently  the  most  fixvorable  conditions.  Through  the 
kindness  of  Prof.  Millardet,  leaves  affected  by  Brunissure,  the  Euro- 
pean vine  disease,  have  recently  been  received  and  compared  with  the 
foliage  affected  by  the  California  disease.  The  studies  made  so  far  indi- 
cate that  the  two  are  \videly  different  in  nature.  In  Brunissure  the 
upper  epidermal  cells  aie  filled  with  a  gum-like  deposit  (removed  by 
the  treatment  of  sections,  as  recommended  by  Prof.  Viala),  and  the 
effects  of  the  trouble  are  at  the  beginning  superficial,  appearing  on  the 
upper  surface  first,  and  for  a  long  time  not  extending  to  the  under  side 
of  the  leaf. 

In  the  California  disease  the  characteristic  foliage  markings  aftect 
both  sides  of  the  leaf  alike,  passing  directly  through  from  upper  to 
under  surface,  while  the  upper  epidermal  cells  are  not  filled  with  gum. 
Further  than  this  the  markings  peculiar  to  Brunissure  may  be  at  the 
side  of  the  veins  or  include  them,  or  the  veins  may  limit  the  spread  of 
the  markings.  This  is  totally  different  frohi  the  California  disease, 
where  the  death  of  the  tissue  does  not  extend  to  the  veins  and  its 
spread  is  not  limited  to  any  i>ortion  of  the  leaf  tissue.  Finally  it  may 
be  said  that  the  published  evidence  that  Brunissure  and  the  California 
malady  are  caused  by  species  of  Plasmodiophora  needs  to  be  supported 
by  the  isolation  of  the  organism  claimed  to  be  present.  It  is  also  nec- 
essary that  the  spore  form  be  found  and  described.  There  seems  no 
suflicient  reason  why  such  large  and  well-filled  cells  as  those  of  the 
l>alisado  tissue  of  the  vine  leaf  should  not  allow  the  escape  of  the  Plas- 
modium in  moist  cultures,  as  with  Plasmodiophora  hrassicw^  if  such  a 
parasite  be  really  present.  The  past  season  has  shown  that  the  disease 
has  lost  much  of  its  virulence,  but  it  remains  present  in  most  of  the 
vine-growing  sections  of  Los  Angeles,  Eiverside,  San  Barnardino,  and 
Orange  counties.  Some  of  the  younger  vineyards  showing  no  signs  of 
disease  in  1892  developed  it  to  some  extent  in  1893. 

THE  PEACH  TELLOW^S  INVESTIGATIONS. 

During  the  early  part  of  the  year  the  agent  in  charge  of  this  work 
was  occupied  largely  in  the  preparation  of  Bulletin  No.  4,  on  experi- 
ments with  fertilizers  for  the  prevention  and  cure  of  peach  yellows. 
Field  work  upon  various  problems  bearing  on  the  cause  of  yellows  has 
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been  continued  in  Midiigan,  Pennsylvania,  Maryland,  and  Delaware, 
special  attention  being  given  to  the  questions  of  root  immunity  and  the 
l>ossibility  of  the  transmission  of  the  disease  through  the  pollen  tube* 
Thei>each  belt  of  souttiwestern  Michigan  was  visit^,  with  result?  con- 
firmatory of  former  observations,  viz,  that  while  i>each  yeUows  occurs 
over  almost  the  entire  peach  district  along  Lake  Michigan,  it  is  discour- 
agingly  prevalent  only  in  those  localities  where  the  law  requiring  the 
prompt  destruction  of  affected  trees  is  disregarded.  In  such  localities 
the  disease  is  as  prevalent  as  anywhere  along  the  Atlantic  coast,  while 
in  localities  which  enforce  the  law  many  fine  orchards  are  to  be  seen, 
the  majority  of  the  trees  are  herflthy,  and  the  culture  of  the  peach 
is  profitable.  There  is  no  longer  any  doubt  as  to  the  wisdom  of  destroy- 
ing all  affected  trees  as  soon  as  the  first  symptoms  of  yellows  appear, 
and  that  this  belief  is  gaining  ground  among  practical  men  is  shown 
by  the  fact  that  since  this  investigation  was  undertaken  five  States 
have  passed  laws  requiring  the  prompt  destruction  of  all  trees  showing 
symptoms  of  this  disease.  The  States  which  now  have  such  a  law 
applicable  to  the  whole  or  a  part  of  their  territory  are  Michigan,  Kew 
York,  Connecticut,  Pennsylvania,  Delaware,  Maryland,  Virginia,  and 
California,  and  in  Canada  the  Province  of  Ontario.  Microscopic  exam- 
inations of  diseased  and  healthy  tissues  are  now  in  progress,  but  not 
ready  to  be  reported, 

MISCBLLANBOUS  'WORK  OP  THE  DIVISION. 

In  addition  to  the  more  detailed  investigations  described  in  the  pre- 
ceding pages,  the  division  has  had  under  observation  during  the  year 
a  number  of  minor  matters,  mention  of  which  may  not  be  out  of  place 
here.  Two  diseases  affecting  melons  have  been  studied,  with  interest- 
ing results.  The  first  attacks  muskmelons,  and  in  certain  sections  of 
the  country  destroys  the  foliage  of  entire  fields.  Constantly  associated 
with  this  disease  is  a  fnngus  belonging  to  the  genus  Al  tern  aria, 
and  it  has  been  proved  that  it  is  the  cause  of  the  trouble.  The  other 
disease,  which  attacks  cucumbers,  muskmelons,  and  squashes,  begins 
in  the  form  of  a  wilt,  one  or  more  of  the  branches  and  sometimes  the 
entire  plant  succumbing  as  suddenly  as  though  the  stem  had  been 
severed  from  the  root.  The  wilted  condition  may  continue  for  a  few 
days,  the  length  of  time  depending  somewhat  on  the  weather;  tlien  the 
affected  parts  wither  and  dry  x^\)  completely.  Bacteria,  which  clog  and 
break  down  the  fibro-vascular  bundles  or  water-conducting  tissues  of 
the  plant,  have  been  found  constantly  associated  with  the  disease. 
Cutting  off  the  water  supply  causes  the  plant  to  wilt,  and  the  other 
effects  noted  naturally  follow.  ' 

The  disease  was  produced  by  artificially  pricking  the  germs  of  the 
fungus  into  the  blade  of  the  leaf,  and  this,  together  with  the  fact  that 
insect  bites  or  punctures  invariably  precede  the  first  symptoms  of  the 
trouble,  is  strong  evidence  that  the  carriers  of  the  disease  are  insects. 
Some  experiments  looking  toward  the  prevention  of  the  two  diseases 
described  have  been  made,  but  as  yet  it  is  too  early  to  speak  definitely 
upon  this  matter. 

During  the  year  considerable  attention  has  been  given  to  the  diseases 
of  plants  under  glass.  Diseases  of  lettuce,  cucumber,  tomato,  and  other 
plants  have  been  studied  and  some  interesting  results  obtained.  In 
work  of  this  kind  little  benefit  results  from  the  application  of  the  ordi- 
nary methods  of  combating  fungous  diseases  in  the  field.    Many  of  the 
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diseases  of  plants  under  glass  are  due  primarily  to  improper  cultural 
methods,  and  in  order  to  point  out  and  correct  these,  it  is  manifestly 
necessary  to  know  what  are  the  proper  methods  to  pursue  in  order  to 
grow  a  plant  to  the  highest  state  of  perfection.  Such  knowledge  is 
gained  only  by  actual  experience  and  the  careful  application  of  laws 
governing  plant  physiology. 

Under  the  head  of  miscellaneous  work  may  also  be  mentioned  the 
part  taken  by  the  division  in  the  World's  Columbian  Exposition.  For 
the  greater  part  of  the  year  preceding  the  opening  of  the  Exposition 
much  of  my  own  time,  together  with  that  of  several  assistants,  was 
given  to  the  preparation  of  the  exhibit  of  the  division.  From  about 
the  middle  of  April  until  the  1st  of  October  a  member  of  the  divisional 
force  was  kept  constantly  on  the  ground  to  point  out  the  laboratory 
methods  in  use  by  the  division  and  to  explain  other  matters  to  visitors 
interested  in  the  scientific  and  practical  part  of  our  work.  On  tiio 
whole  it  may  be  stated  that  the  exhibit  was  the  means  of  awakening 
much  interest  in  the  work  of  the  division. 


REPORT  OF  THE  ASSISTANT  POMOLOGIST. 


Sie:   The  position  of  Pomologist  liaviug  been  vacant  during  the 
greater  part  of  the  year,  it  devolves  upon  me  to  transmit  herewith  a  con- 
densed report  of  the  work  of  the  Division  of  Pomology  during  1893. 
Very  respectfully, 

Wm.  a.  Taylor, 

Assistant  Pomologist, 
Hon.  J.  Sterlino  Morton, 

Secretary, 


OFFICE  WORK. 

Since  June  15  the  position  of  Pomologist  has  been  vacant.  Of  the 
special  agents,  one  was  dispensed  with  early  in  the  year,  but  the  other, 
Mr.  T.  T.  Lyon,  of  Michigan,  has  been  retained.  A  fruit  modeler  has 
been  employed,  so  that  additions  to  the  collection  of  models  exhibited 
at  the  World's  Fair  may  be  made  as  suitable  specimen  fruits  are 
received. 

The  extra  work  required  by  the  completion  of  exhibits  for  the  World's 
Fair  and  the  subsequent  decrease  in  the  working  force  of  the  division 
have  necessarily  limited  field  work  and  delayed  the  preparation  of  matter 
for  imblication.  The  manuscript  for  the  bulletin  on  nut  culture,  how- 
ever, has  been  revised  and  the  original  illustrations  for  it  have  been 
completed,  so  that  it  is  now  nearly  ready  for  transmittal. 

The  correspondence  of  the  division  is  extensive,  covering  a  wide 
range  of  subjects,  and  its  disposition  requires  much  time.  The  prepara- 
tion of  conscientious  and  careful  replies  to  all  letters  received  often 
involves  interruption  in  the  constructive-^ork  of  the  division,  yet  the 
beneficial  influences  of  such  correspondence  seem  to  be  of  suflBcient  im- 
portance to  the  fruit-growing  public  to  justify  the  time  devoted  to  it. 

During  the  year  papers  or  addresses  have  been  presented  by  repre- 
sentatives of  the  division  before  horticultural  societies  in  Maine,  Con- 
necticut, Delaware,  and  North  Carolina,  and  before  the  American  Asso- 
ciation of  Nurserymen,  the  American  Pomological  Society,  and  the 
Horticultural  Congress  held  in  Chicago.  Numerous  other  requests 
for  such  services  have  been  refused,  to  prevent  undue  encroachment 
upon  the  other  work  of  the  division,  but  the  results  of  frequent  inter- 
course between  the  officers  of  the  division  and  those  in  whose  interests 
it  was  established  are  such  as  to  make  it  a  matter  of  regret  that  more 
such  meetings  could  not  have  been  attended. 
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THE  FRUIT  CROP  OP  THE  YEAR. 

The  season  was  marked  by  two  striking  features — the  almost  univer- 
sal failure  of  the  winter  apple  crop  in  sections  which  ordinarily  furnish 
an  abundant  supply  of  that  fruit,  and  the  large  crops  of  peaches  and 
grapes  in  the  regions  where  those  fruits  are  chiefly  grown. 

CLIMATIC    CONDITIONS. 

The  winter  of  1892-'93  was  noticeable  for  its  long  continued,  severe, 
and  steady  cold,  the  temperature  during  the  period  from  October  to 
March,  inclusive,  being  below  normal  over  most  of  the  region  east  of 
^the  Eocky  Mountains.  The  precipitation  during  this  period  was  also 
less  than  usual  over  most  of  the  country.  On  the  Pacific  8loi)e  these 
conditions  were  partially  reversed,  the  temperature  being  more  nearly 
normal  and  the  precipitation  considerably  above  the  average. 

In  most  sections  less  damage  was  done  to  tender  fruit  trees  and  the 
grape  than  was  at  one  time  anticipated.  Some  injury  to  small  fruits 
was  experienced,  particularly  in  the  middle  and  upperMississipi)i  Val- 
ley regions,  owing  to  the  fact  that  during  the  unusually  cold  weather 
ol  January  and  February  the  plants  and  bushes  were  but  slightly  i)ro- 
tected  by  snow. 

Taken  as  a  whole,  the  winter  was  a  favorable  one  for  the  fruit-grow- 
ing industry,  and  the  promising  condition  of  orchards  in  early  si)ring 
aftbrded  additional  proof  that  a  winter  of  steady  cold  weather,  even 
though  severe,  is  less  injurious  to  the  trees  and  plants  of  temperate 
climates  than  a  season  of  higher  mean  temperature,  in  which  mild  peri- 
ods are  followed  by  sudden  and  marked  cold  waves. 

APPLES  AND   PEARS. 

The  failure  of  the  apple  crop  was  probably  not  chargeable  to  the 
severe  winter,  but  in  many  sections  to  the  damage  to  foliage  and  gen- 
eral vigor  of  the  trees  by  leaf-blight  and  scab  during  the  previous 
season.  In  other  sections  it  was  due  to  the  fact  that  the  trees  had  been 
allowed  to  exhaust  themselves  by  overbearing  in  1891  and  1892. 
These  causes,  together  with  unfavorable  weather  at  blossoming  time, 
conspired  to  prevent  an  average  crop  of  this  fruit  in  most  parts  of  the 
country.  The  most  notable  exception  was  the  region  including  the 
States  of  New  Jersey,  Delaware,  Pennsylvania,  Maryland,  and  Vir- 
ginia, where  a  fair  crop  of  apples  was  grown.  In  the  first  two  States, 
however,  the  yield  of  marketable  winter  fruit  was  greatly  lesssened  by 
severe  wind  and  rain  storms  in  August  and  October,  which  beat  the 
fruit  from  the  trees  and  greatly  diminished  its  value.  In  consequence 
of  the  short  crop  in  most  sections,  prices  of  good  apples  haA^e  been  high. 
In  many  instances  they  have  sold  in  the  markets  at  higher  prices  than 
oranges,  and  for  tlie  first  time  in  many  years  apple  dealers  of  !N^ew 
York  and  Ohio  have  been  (iompelle<l  to  look  to  Maryland  and  Virginia 
tor  their  winter  fruit. 

Apple  exports  during  the  year  have  not  exceeded  22  per  cent  of  those 
during  1892,  while  the  average  value  per  barrel  of  exjwrted  fruit  has 
been  about  17  per  cent  higher  than  in  1892,  the  export  valuation  during 
the  two  years  being  reported  by  the  Treasury  Department  at  $2.5o  and 
$2.99  per  barrel,  respectively.  In  California  and  Oregon  the  apple 
crop  has  been  good,  and  numerous  carload  shipments  to  Eastern  mar- 
kets have  been  made.    One  carload  of  1,000  forty- five  pound  boxes  of 
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Bellflower  from  California  is  reported  to  liavo  beeu  sold  in  St.  Louis 
in  November  for  $1,800,  or  at  tke  rate  of  4J  cents  per  pjound.  This 
price  leaves  a  handsome  profit  to  the  grower  after  deducting  shipping 
and  other  expenses. 

The  yield  of  pears  has  been  below  the  average  except  in  the  South, 
where  the  Kiefter  and  IjC  Conte  varieties  bore  full  cropy. 

PEACHESj  PLUMS,  AND  SMALL  FBUITS. 

The  crop  of  peaches  was  liu*ge  in  the  sections  which  produce  this 
fruit  in  commercial  quantity,  notably  in  Texas,  Mississippi,  Michigan, 
Connecticut,  and  on  the  Chesa]>eake  peninsula*  The  fruit  of  late  varie- 
ties was  much  damaged,  and  in  some  cases  totally  destroyed,  by  the  vio- 
lent storm  of  August  28-29.  Prices  of  this  fruit  ruled  low  during  most 
of  the  season. 

The  plum  crop  was  less  than  an  avei*age  one  in  most  sections,  though 
in  the  prune  districts  of  the  Pacific  slope  the  crop  was  large,  some  esti- 
mates placing  the  yield  of  prunes  as  high  as  50,000,000  pounds. 

Small  fruits  yielded  a  short  crop;  the  later  ones,  sufch  as  raspberries 
and  blackberries,  which  survived  the  winter,  having  been  cut  off  by 
drought  in  many  sections. 

GRAPES. 

Grapes  were  everywhere  abundant,  smd  in  the  principal  grape-pro- 
ducing belts  they  were  of  excellent  quality,  being  less  affected  by  black 
rot  than  for  several  seasons  past.  The  recent  extension  of  the  period 
during  which  fresh  grapes  are  obtainable  in  our  markets  is  one  of 
the  surprising  developments  in  modern  commercial  i)omology.  Fresh 
grai)es  of  American  production  can  now  be  had  from  June  to  March  at 
prices  varying  from  3  cents  to  30  cents  per  i)ound  at  retail.  They  are 
all  grown  out  of  doors,  the  lengthening  of  the  season  being  duo  to  the 
increased  planting  of  table  grapes  in  the  South,  the  improved  trans- 
portation facilities,  and  cheap  cold-storage. 

In  Florida  the  Niagara  is  now  grown  to  a  considerable  extent  for 
shipment.  It  ripens  during  June  and  July  and  is  followed  by  the  bet- 
ter dessert  varieties,  such  as  Delaware,  Brighton,  and  Concord,  from 
the  Piedmont  region  of  South  Carolina.  Then  in  succession  the  mar- 
kets are  supplie<l  with  Moore  Early,  Brighton,  Delaware,  Concord, 
etc.,  from  North  Carolina  and  Virginia  during  July  and  August.  By 
September  1  the  early  varieties  from  the  Ohio  lake  region  and  the  great 
market  vineyards  of  New  York  reach  the  market,  and  grapes  are  abun- 
dant and  cheap  until  December.  The  later  varieties,  such  as  Catawba 
and  Isabella,  from  the  last-named  region,  are  kept  in  good  condition 
in  cold-storage  establishments  until  March,  being  withdrawn  in  small 
quantities  to  suit  the  needs  of  the  market  as  the  season  wanes.  In  view 
of  the  marked  success  attained  by  New  York  exhibitors  of  this  fruit  at 
the  World's  Fair,  where  clusters  of  several  varieties  of  the  crop  of  1892 
were  shown  in  good  eating  condition  in  July,  1893,  it  may  reasonably 
be  expected  that  in  the  near  future  the  grape  will  eorai)ete  in  our  mar- 
kets Avitii  the  apple,  as  an  **  all  the  year  round  ^  dessert  fruit. 

When  it  is  noted  that  this  wide  extension  of  the  market  season  has 
been  accomplished  within  the  limits  of  a  single  botanical  species  (our 
earliest  and  latest  market  varieties  belonging  to  Vitis  Jabrusca),  and 
during  a  period  of  less  jbhan  eighty  years  since  the  first  named  variety 
of-  that  species  was  introduced  to  cultivation,  the  radical  nature  of 
recent  progress  becomes  more  apparent. 
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The  large  yield  of  grapes  has  resulted  in  aii  over-supply  at  cer- 
tain times  in  most  markets,  and  as  a  rule  prices  have  been  low. 
Improved  metUods  of  distribution  and  reduced  expense  in  marketing 
have  left  a  margin  of  profit  for  careful  growers,  however,  while  the 
opportunity  of  securing  grapes  of  good  quality  at  low  i)rices  luxH  been 
a  blessing  to  thousands  of  our  working  jieople. 

The  raisin-grape  crop  of  California  has  been  a  large  one  and  prices 
have  been  rather  low. 

ORANGES   AND   LEMONS. 

The  orange  crop  in  Florida  promises  to  be  the  largest  ever  grown  in 
that  State,  and  prices  ui)  to  the  end  of  the  year  have  ruled  low.  Much 
the  same  condition  exists  in  California.  In  both  States  large  areas 
planted  in  former  years  with  this  fruit  are  now  coming  into  bearing. 
A  leading  problem  with  the  growers  is  to  find  a  market  for  their  product 
at  profitable  prices.  An  attempt  at  direct  shipment  from  Florida  to 
r^ngland,  as  noted  in  the  report  of  the  Pomologist  last  year,  was  not 
entirely  successful,  and  the  experiment  has  not  been  repeated  on  so 
hirge  a  scale.  Shipments  of  choice  fruit,  carefully  packed  and  handled, 
were  made  during  October  and  November  from  Florida,  via  railroad  to 
Now  York,  thence  by  fast  steamer  to  Liverpool,  with  good  success. 
The  quantity  marketed  abroad  in  this  way  has  exceeded  the  single 
cargo  of  last  year,  and  prices  have  been  fairly  remunerative. 

An  extension  of  the  ripening  season  of  this  fruit  bj'^  the  origination 
or  discovery  of  varieties  ripening  earlier  or  later  than  those  now  grown 
is  desirable.  Several  such  have  recently  come  to  notice,  and  further 
advances  in  this  line  are  needed. 

The  lemon,  from  the  fact  that  it  is  more  easily  injured  by  cold  than 
the  orange,  has  not  until  recently  received  the  attention  it  deserves 
in  this  country.  It  must  be  said,  too,  that  the  measure  of  success  thus 
far  attained  by  planters  of  this  fruit  in  Florida  has  not  been  encourag- 
ing. Comparatively  few  prime  lemons  haA'^e  yet  been  marketed  from  that 
State.  Transportation  charges  favor  the  European  rather  than  the 
Florida  grower,  as  the  freight  charge  from  the  Mediterranean  ports  to 
New  York  is  one-third  less  than  that  from  Florida  points  to  the  same  city. 
Importations  of  lemons  for  the  year  show  a  decrease  of  about  3  i)er  cent, 
the  total  value  of  the  imported  fruit  being  $4,G80,353  in  1893,  as  com- 
pared with  $4,831,334  in  1892. 

The  fact  that  lemons  of  the  finest  quality  can  be  i)roduccd  in  south- 
ern California  renders  this  one  of  the  most  ])romising  fruits  for  plant- 
ing in  that  region  at  the  present  time,  as  the  California  product  can 
probably  comi)ete  successfully  with  Mediterranean  fruit  in  the  markets 
of  the  West. 

The  fig,  though  long  grown  in  a  small  way  in  the  Southern  States, 
has  hitherto  been  an  unimportant  commercial  crop  in  the  United  Stat<3S, 
outside  of  California,  but  is  now  attracting  considerable  attention  in 
the  Gulf  States  as  a  market  fruit.  The  crop  this  year  was  a  large  one 
in  that  section.  -Though  the  climatic  conditions  there  do  not  favor  the 
I)roduction  of  dried  figs,  it  has  been  discovered  that  the  fruit  can  be 
easily  canned,  and  when  thus  prepared  it  meets  with  a  ready  sale.  In 
southern  Mississippi  considerable  and  annually  increasing  quantities 
have  been  put  up  by  the  canneries  for  several  years.    Most  of  the  older 
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fruiting  trees  are  Ibuucl  in  gardens  and  dooryards.  As  some  single 
trees  yield  from  $20  to  $30  per  season  from  tbo  sale  of  iresh  fruit  to 
tbe  cauners,  many  new  plantings  have  been  recently  made. 

Certain  difficulties  in  bringing  tbe  trees  np  to  a  bearing  ago  bavc 
been  experienced,  owing  to  tbe  susceptibility  of  tbo  young  trees  to  dam- 
ago  by  frost  and  tbe  necessit}^  for  pursuing  a  metbod  of  culture  differ- 
ent from  tbat  practiced  witb  otber  deciduous  fruits.  Tbe  Mississippi 
Agricultural  Experiment  Station  is  paying  sonio  attention  to  tbis  sub* 
ject  at  its  brancb  station  at  Ocean  Springs.  Judging  from  tbe  results 
obtained  tbere,  it  is  tbougbt  probable  tbat  a  metbod  of  treatment 
modeled  after  tbat  wbicb  tbe  tree  receives  in  dooryards  will  be  found 
best  adapted  to  it,  and  tbat  it  will  soon  be  added  to  tbe  list  ofprofttablo 
fruit  crops  for  tbe  Gulf  region. 

EXHIBIT  OP  THE  DIVISION  AT  THE  "WORLD'S  FAIR. 

For  tbe  Department  exbibit  in  tbe  Government  Building  a  collection 
of  wax  models  of  fruit,  numbering  nearly  1,000  specimens,  Avas  prepared. 
It  included  about  625  varieties,  representing  40  native  and  introduced 
species  and  numerous  bybrids.  Special  care  was  observed  to  make  tbo 
models  exact  duplicates  in  size,  form,  and  color  of  tbe  originals  tbey 
represented. 

Tbe  exbibit  was  intended  to  afford  a  means  for  studying  and  compar- 
ing tbe  outside  cbaract^ristics  of  tbe  varieties  of  our  cultivated  fruits, 
regardless  of  time  or  season.  To  cover  tbe  wide  range  of  variation  duo 
to  soil  and  climate  wbicb  is  found  in  almost  every  well-known  variety, 
it  was  found  necessary  to  prepare  models  illustrating  as  far  as  possible 
tbe  cbanges  tbat  result  from  growing  tbe  leading  varieties  in  regions 
tbat  differ  widely  in  soil  and  climatic  conditions.  Tbus,  in  tbe  case  of 
one  leading  vfiriety  of  tbe  apple,  twenty  models  were  sbown,  eacb  a  dup- 
licate of  a  specimen  regarded  as  typical  of  tbe  variety  as  it  appears 
wben  grown  in  a  particular  locality. 

As  tbis  collection  is  to  be  preserved  for  tbe  use  of  tbe  division,  it  is  • 
important  tbat  it  be  enlarged  by  tbe  addition  of  otber  varieties  and  of 
otber  specimens  illustrating  furtber  variations  found  in  varieties  already 
modeled.    Sucb  work  bas  been  continued  in  a  small  way  during  tbe 
year,  and  a  number  of  additions  bavc  already  been  made  to  it. 

Nut  culture  in  tbis  country  bas  but  recently  attained  commercial 
importance.  It  is,  bowever,  attracting  much  attention  in  some  sections, 
and  its  judicious  extension  is  wortby  of  encouragement.  Tbe  exbibit 
at  Cbicago  was  specially  designed  to  aid  tbe  intending  nut-grower  to 
select  varieties  for  planting,  by  affording  bim  an  opportunity  to  com- 
pare tbeir  merits  and  defects  by  personal  observation. 

Otber  features  of  tbe  division  exbibit  were  a  cultural  exbibit  of  straw- 
berries, a  collection  of  colored  illustrations  of  fruits,  and  an  illustration 
of  tbe  metbods  followed  in  tbis  office  in  recording  and  describing  fruits 
received  for  examination. 

Tbe  larger  part  of  tbe  exbibit  is  to  be  returned  and  displayed  in  tbe 
museum  of  tbe  Department.  An  exchange  bas  been  arranged  by  wbicb 
a  set  of  models  of  Japanese  fruits,  exhibited  at  Cbicago  by  the  Japanese  . 
Commission,  is  to  be  added  to  it.  Prof.T.  V.  Munson,  of  Denison,  Tex., 
bas  donated  to  the  division  bis  entire  exbibit,  comprising  herbarium 
specimens,  sections  of  wood,  photographs  of  fresh  fruit  and  leaves,  and 
specimen  clusters  of  fruit,  of  all  American  species  of  the  grape  and 
numerous  hybrids.  This  collection  bas  been  made  with  great  care,  and 
illustrates  the  conclusions  in  regard  to  the  classification  of  American 


282      REPORT  OF  THB  SECRETARY  OP  AGRICULTURE. 

grapes  which  Prof.  Munsou  reached  when  iiivestignting  that  subject 
recently  as  a  special  agent  of  this  division.  The  collection  will  be 
accessible  to  all  persons  who  wish  to  study  and  examine  it. 

UNCERTAINTY  OP  VARIBTAI-  NAMES  OP  PRUITS. 

Tbe  comparison  of  specimens  of  leading  varieties  of  fruits  received 
for  modeling  has  yielded  some  results  that  seem  to  warrant  a  thorough 
investigation  of  the  varieties  of  tree  fruits  that  are  of  commercial  im- 
portance. 

In  addition  to  the  wide  variations  found  in  well-established  varieties, 
which  are  evidently  the  effect  of  soil  and  climate  upon  the  tree  and 
fruit,  a  number  of  cases  have  been  found  in  which  there  arc  in  our 
nurseries  and  orchards  clearly  defined  different  strains  of  the  leading 
grafted  or  budded  varieties.  Most  of  the  cases  thus  far  noticed  have 
been  found  in  the  apple  and  peach.  These  differences  extend  through 
^almost  the  entire  range  of  varietal  characters,  including  size,  form, 
cblor,  season  of  ripening,  color  and  texture  of  flesh,  flavor,  and  keep- 
ing quality.  Though  perhaps  not  sufficiently  marked  to  warrant  the 
division  of  existing  sorts  into  two  or  more  varieties  each,  with  the  mul- 
tiplication of  names  that  would  result,  they  are  certainly  of  enough 
economic  importance  to  engage  the  attention  of  propagators  of  these 
fruits. 

As  examples  of  such  variations  a  few  specific  cases  may  be  noted.  A 
Maine  apple-grower  sends  specimens  of  a  strain  of  Tompkins  King, 
which,  though  grown  in  the  same  orchard,  is  much  more  oblong  and 
conical  than  the  typical  form  of  that  variety.  The  new  type  is  also  a 
better  keeper.  Both  forms  are  known  as  Tompkins  King,  but  as  they 
are  evidently  different  and  one  probably  superior  to  the  other  an  inves- 
tigation should  bo  made  and  a  comparative  test  instituted  that  the 
l>ettcr  one  may  be  selected  for  propagation.  Another  Maine  grower 
furnished  specimens  of  an  apple  upon  which  he  has  taken  prizes  at 
fruit  shows,  wliere  he  exhibited  it  as  Baldwin.  Though  bearing  a  close 
general  outside  resemblance  to  that  variety,  it  differs  so  widely  in  text- 
ure of  flesh  and  flavor  and  is  so  inferior  in  quality  that,  when  cut,  it  is 
readily  distinguished  from  Baldwin.  From  California  two  distinct  types 
of  Kome  Beauty  have  been  received,  which  show  constant  variations  in 
size,  form,  and  color,  though  grown  in  adjoining  orchards.  In  this  case, 
each  strain  can  be  found  to  the  extent  of  several  thousand  trees  in  a 
single  locality,  and  in  all  the  cases  cited  the  ditterent  strains  are  found 
to  have  been  quite  largely  propagated,  so  that  the  possibility  that  the 
variation  may  be  due  to  a  direct  effect  of  stock  ui)on  scion  is  elimi- 
nated. 

In  the  peach,  the  variation  within  varieties  is  even  more  apparent. 
Such  old  and  widely  recommended  sorts  as  Crawford  Early,  Foster, 
Oldmixon,  and  Stump  are  each  found  to  contain  two  or  more  strains 
differing  in  size,  form,  color,  season  of  ripening,  quality,  and  produc- 
tiveness. From  the  desultory  investigation  which  it  has  been  possible 
to  make  thus  far,  it  is  evident  that  our  leading  fruit  varieties  are  much 
lessdistinctly  and  accurately  designated  by  their  names  than  is  generally 
supposed. 

As  intending  planters  depend  largely  upon  the  advice  of  those  who 
have  had  experience,  in  making  selections  of  varieties  for  planting,  it 
is  imiwrtant  that  the  same  varietal  names  should  stand  for  the  same 
sorts  in  all  parts  of  the  country.  Very  few  fruit-growers  now  propa- 
gate their  own  trees  for  orchard  planting;  most  of  them  are  conse- 
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quently  dependent  upon  the  honesty,  carefulness,  and  competence  of 
the  nurserymen  who  supply  them  with  young  trees.  A  careful  and 
thorough  field  investigation  and  comparison  of  types,  with  a  view  to 
selecting  the  best  one  of  each  of  the  leading  varieties  for  propagation, 
would  meet  the  hearty  approval  of  all  honest  nurserymen  and  result 
in  great  future  benefit  to  the  fruit-growing  public.  Such  a  work  would 
properly  come  within  the  province  of  this  division.  It  should  include 
a  close  investigation  and  comparison  of  trees  in  regard  to  vigor  and 
habit  of  growth,  hardiness,  and  productiveness,  and  of  the  fruit  in 
regard  to  size,  form,  color,  flavor,  season  of  ripening,  and  keeping 
quality.  After  definite  conclusions  are  reached,  nurserymen  and  fruit- 
growers could  bo  notified  and  arrangements  easily  made  by  which  they 
could  secure  at  their  own  exx)ense  scions  of  approved  strains  for  propa- 
gation. 

Tlic  question  of  how  this  divergence  within  varieties  has  come  about 
is  an  interesting  one.  Its  answer  in  many  cases  can  be  only  a  matter 
of  conjecture.  In  the  stone  fruits,  particularly  the  peach  and  the  plum, 
it  has  i>robably  often  resulted  from  the  selection  of  buds  for  propaga- 
tion from  seedling  trees,  which,  while  bearing  a  general  resemblance  to 
the  parent  varieties,  werediflferent  in  some  one  or  more  particulars,  often 
imdesu^able  ones.  In  other  cases  it  may  have  come  from  bud  variation, 
a  phenomenon  to  which  are  probably  due  most  of  the  existing  diflTerences 
found  within  the  varieties  of  the  apple,  though  in  some  classes  of  this 
fruit,  notably  the  Eussian  importations,  there  are  numerous  reputed 
seedling  varieties  that  so  closely  resemble  one  another  that  they  can 
be  distinguished  with  difficulty  even  by  experts. 

SBBDS,  PLANTa  AND  SCIONS  RBCEIVBD  AND  DISTRIBUTED. 

Few  importations  of  foreign  varieties  for  introduction  have  been 
made;  some  exchanges  with  foreign  nurserymen  and  fruit-growers  have 
been  arranged  which  it  is  hoped  will  prove  mutually  profitable.  In 
this  way  varieties  of  several  fruits  have  been  secured  and  distributed. 
Seeds  or  scions  of  others  have  been  furnished  to  the  division  by  origi- 
nators, for  distribution,  so  that  in  all  about  70  fruit-producing  varieties 
have  been  received.  They  have  been  placed  with  128  experiment  sta- 
tions and  private  growers  for  testing. 

For  the  infoi^mation  of  the  general  public  it  is  perhaps  well  to  state 
that  no  general  distribution  of  such  varieties  is  made.  In  most  cases 
but  few  plants  or  scions  of  a  variety  are  received  and  these  are  placed 
where  they  can  be  carefully  and  fairly  tested  in  a  climate  likely  to  be 
suitable  for  their  growth.  They  are  usually  placed  with  the  State 
experiment  stations,  if  such  exist  in  the  region  in  question,  or  if  not, 
then  with  private  growers  there  who  are  known  to  have  special  facili- 
ties for  testing  them. 

When  originators  desire  to  reserve  the  right  to  disseminate  the  vari- 
eties furnished,  they  are  sent  to  the  experiment  stations  under  restric- 
tions, so  that  the  proi>erty  right  in  the  variety  is  ret^ine-d  by  the  origi- 
nator. In  this  way  a  general  and  fair  test  of  the  variety  is  made 
possible  previous  to  its  introduction  and  sale,  a  plan  which  can  hardly 
fail  to  protect  fruit-planters  against  many  of  the  evils  resulting  from 
the  indiscriminate  introduction  of  untried  sorts. 

APPLE. 

Through  the  kindness  of  Mr.  Sigmund  Katona,  of  Kecskemet,  Hun- 
gary, scions  of  24  varieties  of  the  apple  were  received.    These  varieties 
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Mr.  Katoiia  regards  as  some  of  the  most  valuable  Hungarian  sorts,  and 
they  have  not  previously  been  introduced  to  this  country.  They  were 
distributed  to  8  experiment  stations  and  7  individuals  in  13  States  and 
Territories  for  i)ropagating  and  testing.  Though  many  of  the  scions 
Trere  quite  dry  when  received,  it  is  gratifying  to  note  that  but  one 
variety  failed  to  grow.  Several  others  made  but  little  growth,  but  it  is 
hoped  that  in  a  year  or  two  it  will  be  possible  by  exchanges  of  scions 
to  establish  the  full  set  of  varieties  with  each  experimenter,  and  thus 
to  come  promptly  to  correct  conclusions  regarding  their  value  for  differ- 
ent regions.  Besides  these  Hungarian  api)le8,  scions  of  18  American 
varieties  were  sent  out  for  testing. 

PLU3I. 

Of  the  plum,  scions  of  8  varieties  were  received  from  Hungary  and 
were  sent  to  3  experiment  stations  and  0  individuals  in  7  States. 
All  but  one  of  these  varieties  were  reported  as  alive  at  the  close  of  the 
year  by  some  of  the  experimenters. 

CHERRY. 

Five  varieties  of  the  cherry  were  received  from  Hungary  and  dis- 
tributed to  G  experiment  stations  and  5  individuals  in  8  different 
States.  All  of  these  varieties  are  reported  as  living  at  one  or  another 
of  the  testing  pla<5es. 

Fici. 

Much  confusion  and  uncertainty  exists  in  the  nomenclature  of  varie- 
ties of  the  fig  grown  in  this  country.  Most  importations  liitherto  made 
have  been  through  commercial  channels,  and  the  accuracy  of  the  nomen- 
clature of  varieties  thus  received  can  not  be  depended  upon.  To  enable 
fig-growers  to  correct  this  unfortunate  condition  of  affairs  arrange- 
ments have  been  made  with  the  Royal  Horticultunil  Society  of  England 
to  secure  scions  of  the  collection  of  figs  in  the  gardens  of  the  society 
at  Chiswick  for  grafting.  This  collection,  which  comprises  about  65 
varieties  of  the  fig,  has  been  made  with  great  care  and  is  believed  to 
be  the  most  accurately  named  collection  in  existence.  It  is  hoped  that 
by  grafting  these  scions  on  bearing  fig  trees  in  California,  they  can  be 
brought  into  full  fruiting  the  second  year  after  insertion,  and. that 
prompt  and  accurate  determinations  of  the  identity  of  varieties  already 
grown  in  this  country  can  thus  be  made  and  the  relative  values  of  new 
ones  approximately  determined. 

AVOCADO. 

Seeds  of  Fersea  f/ratissima  were  received  from  Mexico  through  the 
courtesy  of  Mr.  F.  Foex,  of  Eddy,  N.  Mex.,  and  distributed  for  testing 
in  the  Gulf  States  and  California.  They  were  selected  from  two  types 
of  this  fruit,  both  of  which  are  reported  to  have  borne  fair  crops  this 
year,  though  subjected  to  a  temperature  of  about  22°  F.  during  a  severe 
storm  at  blooming  time.  They  are  believed  to  be  superior  in  point  of 
hardiness  to  the  types  of  this  interesting  and  useful  8i)ecies  previously 
grown  in  the  Southern  States. 

AUSTRALIAN  FRUIT  AND  NUT  TREES. 

Through  the  kindness  of  Messrs.  Pink  &  Cowan,  of  Brisbane,  Aus- 
tralia, a  few  trees  of  a  new  variety  of  mandarin,  "Beauty  of  Glen 
Ketreat,"  were  received.    This  is  of  Australian  origin  and,  though 
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rather  small,  is  claimed  to  be  the  finest  variety  of  this  fruit  growu  iu 
that  country. 

Plants  of  several  'Australian  economic  and  ornamental  species  were 
received  and  placed  in  the  greenhouses  in  charge  of  the  Superintendent 
of  Gardens  and  Grounds.  Among  them  were  the  following  fruit  and 
nut-inoduciug  species,  mostly  of  a  tropical  or  semi-tropical  character: 

BuuDEKiN  Plum  (Spondias  piciogyna). — A.  trco  bearing  a  fruit  described  as  a 
somewhat  globular  drupe,  1  to  1^  iuches  iu  diameter,  of  dark  color  and  nice  acid 
flavor.     *' Likely  to  prove  useful  under  cultivation." 

Herbert  Kiveu  Cherry  {Antidcsma  Dallaclnjaniim). — A  small  tree,  bearing  fruit 
of  the  size  of  largo  cherries,  having  a  sharp  acid  flavor  resembling  the  red  currant. 

Queensland  Ta.marind  {DiplogloUis  Cunninghami). — A  tall  tree  with  largo  pinnate 
loaves;  fruit  from  half  an  inch  to  1  inch  iu  diameter,  of  delightful  acid  flavor. 

Candlexut  (Aleurites  Mollucana). — A  tree  of  considerable  size,  bearing  nuts  rich 
iu  a  palatable  oil,  used  for  various  i)urposes  in  many  of  the  islands  of  the  Pacific. 

Queensland  Nut  (Macadamia  iernifolia). — A  tree  sometimes  50  feet  high,  bearing 
a  nut  about  1  inch  iu  diameter  and  of  very  delicate  flavor  and  fine  quality.  This  was 
introduced  into  California  several  years  ago.    It  does  not  endure  frost. 

MISCELLANEOUS. 

Plants  of  one  variety  each  of  strawberry,  gooseberry,  grape,  hazel, 
and  black  walnut  have  been  distributed ;  also  scions  of  5  varieties  of  the 
kaki  and  4  varieties  of  the  native  persimmon.  Seeds  of  2  choice  types 
of  the  papaw  {Asimina  triloba)  and  a  few  walnuts  were  also  sent  out. 
Among  the  latter  were  nuts  of  the  California  walnut  which  were  sent 
to  the  Gulf  States  to  test  the  availability  of  this  species  as  a  stock  for 
JiigUins  regla  iu  that  region. 

PROMISING  NET^  FRUITS. 

The  examination  of  new  fruits  sent  by  growers  for  opinions  as  to 
their  relative  merits  and  probable  usefulness  has  disclosed  some  new 
varieties  that  are  worthy  of  propagation.  Descriptions  of  such  as  seem 
most  i)romising  are  given  below,  some  of  them  being  illustrated.  Many 
of  the  varieties  described  have  not  yet  been  introduced  to  the  public 
nor  offered  for  sale  by  the  originators.  It  should  be  understood  that 
the  Department  does  not  propagate  these  varieties  nor  distribute  them, 
except  in  rare  instances  where  the  originators  donate  the  plants  or  trees 
for  that  purpose. 

This  explanation  seems  necessary  because  of  the  numerous  applica- 
tions received  for  varieties  described  or  illustrated  in  previous  reports. 


Adirondack  {h.  Delmar  Hay,  West  Chazy,  N.  Y.).— Roundish,  couical;  regular, 
of  medium  size,  with  smooth  surface,  becoming  glossy  when  rubbed;  color  rich  yel- 
low, washed  and  striped  with  red;  dots  small,  straw  color,  slightly  elevated ;  cavity 
large,  round,  deep,  flaring;  stem  of  medium  length  and  thickness,  slightly  knobbed; 
basin  small,  nearly  round,  very  shallow,  with  convex  sides,  slightly  and  regularly 
ribbed  and  downy;  calyx  segments  rather  small,  meeting;  eye  small,  closed.  Skin 
thin,  tough;  core  large,  broad,  heart-shaped,  moderately  open,  clasping;  seeds 
numerous,  oval,  plump,  grayish  brown;  flesh  yellowish  white,  granular,  rather 
dry,  tender;  flavor  mild  subacid;  quality  good.  Season,  October  to  January  in 
Clinton  County,  New  York.  Tree  a  good  grower ;  resembles  Baldwin  in  its  bearing 
habit;  hardy  at  its  place  of  origin.  This  variety  is  said  to  have  originated  from 
seed  of  Westfleld  ( Seek-No-Fur ther)  crossed  with  Hubbardstou.  It  is  a  promising 
early  winter  apple  for  northern  New  York  and  New  England. 

Aroo9too}Ct  synonym  Aroostook  Snmei  (J.W.Dudley,  Mapleton,  Me.). — A  sweet 
i-usset  apple,  originated  at  Castle  HiU,  Me.,  by  S.  S.  Stiles.  In  apjpearance  the  fruit 
resembles  Pommo  Gris,  but  is  a  better  keeper.  Said  to  keep  in  fine  condition, 
without  special  care,  until  July.  Tree  hardy  and  an  annual  bearer  in  Aroostook 
County. 


( 
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Jiabbitl,  synonym  Western  Baldwin  (W.  R.  Laiighlln,  College  Springs,  Iowa).— 
Oblate  conical,  angular,  large;  surface  smooth,  groenisli  white,  shaded,  washed  an^ 
striped  with  rod;  dot3  few,  light;  cavity  largo,  regular,  deep,  with  gradual  Blope 
and  russet  markings;  stem  short,  slender  at  fruit,  thiek  at  base;  basm  of  modium 
mze,  i-cgular,  abrupt,  furrowed;  calyx  segments  very  short,  converging,  elightl^ 
reliexed;  eyo  very  bmall  and  closed.  Skin  thick,  but  tender:  core  large,  wide,  coni- 
cal, open,  clasping;  seeds  few,  of  medium  size,  plump  and  orown;  flesh  yellowish 
white,  fine  grained,  juicy,  brisk  niibaeid;  quality  very  p[ood,  particularly  for  cook- 
ing. Season,  winter.  Tree  large,  a  strong  grower  with  largo  leaves  and  tongh' 
wood.  Originated  from  seeil  of  Baldwin  by  C.  W.  Babbitt,  of  Woodford  County,  UL, 
about  1H45.  Though  not  a  new  variety  this  has  but  recoutly  come  into  prominence 
as  a  market  frait.    The  tree  id  hardy  and  productive  in  tho  Central  States. 

lirtfani  (Plato  i — G.  W.  Bryant,  Vienna,  Va.). — Roundish  oblate,  often  oblique, 
largo ;  surface  moderately  smooth,  greenish  yellow,  shaded  and  splashed  with  dull  red 
and  striped  with  darker  re<l,  often  covered  with  gray;    dots  numerous,  large, 
rufisot,  with  protruding  centers;  cavity  large,  regular,  deep,  abrupt,  ruascted;  stem   i 
short,  rather  stout;  basin  regular,  very  large,  deep,  with  gradual  slope,  folded;   j 
calyx  segments  wide,  short,  reAesed;  e;^e  large,  open.    Skin  thick;  core  conical,    i 
small,  cIoscmI,  clasping ;  seeds  few,  of  ujfedium  size,  plump,  brown ;  flesh  ycllo w^  coarso 
graine<l,  juicy,  very  mild  subacid;  quality  very  good.    Season,  lato  winter  m  Vir- 
ginia.    A  very  promising  variety  for  market  and  dessert. 

The  original  tree,  now  75  years  old,  stands  on  Mr.  Bryant's  farm,  no.ir  Vienna,  Va., 
and  is  yet  bearing.  This  variety  was  described  in  tho  report  of  tho  Pomologist  last 
year  but  is  repeated  hero  to  accompany  tho  colored  plate. 

CHnningham  (Ch^eae)  (Thomas  J.  Garden,  Gardenia,  Va.). — Oblate,  regular,  of 
medium  size ;  surface  smooth,  greenish  yellow,  almost  covered  with  difl'orent  shades  of 
red,  washed  and  striped ;  dots  slightly  russet,  raised ;  cavity  l^u'ge,  angular,  deep,  flar- 
ing, marked  with  yellowish  brown  russet;  stem  short,  nniform,  rather  stout;  basin 
large,  nearly  round,  deop,  broadly  flaring,  regular,  nearly  smooth ;  calyx  segments 
converging;  eye modinm,  closed.  Skin  thick,  ilrm ;  core  small,  oblate,  slightly  open, 
meeting  the  eye ;  seeds  numero\is,  rather  largo,  broad;  flesh  yellowish,  hrm,  juicy; 
flavor  mild  subacid,  very  pleasant;  quality  very  good.  Originated  with  Jacob 
Cuuningham  in  Princo  Edward  County,  Va.,  about  25  or  30  years  ago. 

Gardenia  (Spring  llill Nursery  Company,  Gardenia,  Va. ).— Roundi.sh,  above  medium 
size;  surface  moderately  smooth,  yellow,  covered  with  dull  red  and  obscurely  striped 
with  darker  red,  finely  russeted;  dots  small  to  largo,  yellow  and  russet,  often  star- 
shai>cd.  Skin  thin,  core  of  medium  size,  wide,  conical,  open,  clasping  tho  eye;  seeds 
few^  of  medium  size,  short,  plump,  brown;  flesh  yellowish,  rather  une-grained  and 
inicy:  very  mild  subacid;  quality  very  good.  Tree  a  vigorous  grower,  inclined  to 
uead  low.     A  seedling  on  the  fai*m  of  C.  A.  Price,  of  Prince  Edward  County,  Va. 

Hamea  (J.  W.  Kerr,  Denton,  Md.). — Roundish  oblate,  regular,  largo;  surface 
smooth,  whitish,  almost  entirely  covered  with  mottlings,  splashes  and  stripes  of 
light  and  dark  red;  dots  yellowish  and  brown,  areolar  and  indented;  cavity  small, 
regular,  shallow,  with  gradual  slope ;  stem  of  medium  length,  stout,  fleshy  at  both 
ends:  basin  of  medium  size,  regular  form,  medium  depth  and  gradual  slopo,  corru- 
gated, leather-cracked:  calyx  segments  short,  wide,  erect  or  slightly  rcflexed ;  eye 
small,  closed.  Skin  thick,  tough ;  core  of  medium  size,  conical,  closed,  meeting  the  eye ; 
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of  America,  but  seems  not  to  have  received  tho  attention  it  deserves  from  apple- 
growers  in  the  southern  central  States.  The  tree  is  described  as  a  vigorous  grower, 
upright,  making  a  round  head  with  age,  and  an  early  and  good  bearer  annually.  Its 
season  of  ripening  in  Caroline  County,  Md.,  is  about  three  weeks  later  than  Red 
Astrachan,  or  about  August  15. 

Keniuckif  Summer  Qtieen  (J.  W.  Kerr,  Denton,  Md.). — Roundish,  truncated,  large; 
very  smooth,  greenish  white,  nearly  covered  with  splashes  and  stripes  of  dark  rod 
mixed  with  gray;  dots  conspicuous,  yellow  or  light  gray;  cavity  of  medium  size, 
r<^^ar  form,  moderate  depth  and  gradual  sIoxkj;  stem  short,  moderately  stout,  with 
bracts;  basin  smooth,  regular,  of  medium  deptn  and  p^adnal  slope,  downy;  calyx 
segments  short,  wide,  meeting;  eye  small,  closed.  Skin  thin,  tender,  readily  part- 
ing fi*om  the  flesh;  core  largo,  wide,  nearly  closed,  clasping  the  eye;  seeds  few, 
large,  plump,  light  brown;  flesh  whitish  yellow,  flno  grained,  juicy;  flavor  mild 
sabaeid,  rich;  quality  Aisry  good  to  best.  Season  middle  of  August  in  Caroline 
County,  Md.  A  very  promising  market  and  dessert  apple  for  late  summer  and  early 
fall.    The  name  is  objectionable  and  needs  revision. 

Knight  (David  Johnson,  Union,  S.  C). — Oval,  truncated,  size  below  medium;  sur- 
face smooth,  glossy,  greenish  yellow,  washed,  striped,  and  almost  entirely  covered 
with  two  shades  of  red;  dots  numerous,  large,  conspicuous,  slightly  raised;  cavity 
medium,  round,  quite  deep,  abrupt;  stem  of  medium  length  and  thickness,  slightly 
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swollen  toTTartls  tho  Imse;  liflslu  quit©  largo,  nearly  rottnd,  ratlior  deep,  abnipt, 
alightly  rtbbed  find  with  slight  bloom;  ealyx fle^gments  t3:giit]y  closod  over  tbo  small 
eye ,  core  small,  roHudisfa,  closed ;  seeds  £ew,  quite  large/poiuted,  dark  Imtowiu  Bkiii 
thick,  tongh;  flesh  white,  tinged  with  rod;  flavor  very  mild  subacid,  almost  sweet; 
quality  gw>d.  IVeo  of  Timorous  growth.  Originated  in  Union  County,  S.  C,  and 
l^eeps  througii  the  winter  m  that  section. 

Marth  (G.W- Walker,  Fricnd8ville,T€mi.).—jNcarly  rooud,  of  medium  sixe;  sur- 
£ico  smooth,  a  little  angular,  doll  green,  modilied  by  dull  red  striping  and  clouding; 
dots  gray,  numerous  near  apex;  cavity  medium^  soaiowhat  irregnlar,  of  medium 
de^th,  rather  abrupt  slope^  marked  with  idight  knob  on  one  side;  stem  f  inch  long, 
uniform,  rather  stout;  basin  quite  largo,  round,  shallow,  with  a  bi-oad,  sancer-likc 
slope.  Skin  of  medium  thickness,  iirm;  core  small,  round,  slightly  open  at  tho  cen- 
ter, clasping;  seeds  numerous,  broskd,  shaded  brown  and  black;  flesh  greenish  white, 
moderately  tender,  very  juicy,  mild  subacid;  quality  good;  season  winter.  Tree 
healthy,  prolific;  leaf  large,  leathery,  light  green  above,  gray  benoatii;  broad  obo- 
vato,  with  deep  serrations.  A  seedling  of  Korth  Carolina  Buff  planted  16  years  ago 
by  Mr.  Marsh,  of  Blount  County,  Tenn.  It  fruited  at  fivo  years  from  planting  and 
has  borne  ©very  year  since. 

Morven  (Dr.  J.  J.  Black, New  Cnstle,  DeL). — Oblate,  pentangular,  small;  surface 
sBBOoth,  glossy,  pale  yellow,  washed,  splashed  and  striped  with  crimson;  dots 
lar^,  gray ;  cavity  large,  regular,  deep ;  stem  short,  moderately  thick,  with  bracts ; 
bosm  medium  in  size  and  depth,  regular;  calyx  segments  wide,  very  short,  con- 
▼'■^i"*^?  ^<5  small,  partially  closed.  Skin  thin :  core  small,  oblate,  conical,  closod, 
clasping  the  eye;  calyx  tnbo  long;  seeds  abort,  large,  dark  brown;  flesh  white,  flue 

fained,  very  juicy ;  flavor  subacid,  spriglitly,  pleasant;  quality  very  good  to  best, 
choice  dessert  Avinter  fruit  supposed  to  be  a  seedling  of  Lady. 

Boss  (William  Stammer,  6out^  Osbom,  Wis.).— Oblate  conical,  of  medium  size; 
enr&ce  smooth,  yellow,  with  bnght  blush  on  sunny  side;  dots  small;  cavity  regu- 
lar, of  medium  size,  deep,  with  regolir  elope  and  russet  markings ;  stem  vciy  short, 
angular;  basin  rc^ular^  of  medium  aize  nnd  depth,  with  gradual  slope,  folded ;  eye 
small,  closed.  Skin  thin;  core  large,  wide,  conical,  closed,  meeting  the  eye;  seeds 
large,  plump,  hrowii;  flesh  yellowiaii,  fine-grained;  brisk  subacid;  quality  good. 
Tree  a  slow  grower,  forming  a  thick,  com}>aet  head ;  young  wood  slender  and  yvU' 
lowy.  A,  productive  variety  and  a  long  keeper.  Originated  in  Outagamie  County, 
Wis.,  25  years  ago, 

Scotch  lied  (J.  Van  Lindiey,  Pomona,  N.  C). — Roundish  oblong,  of  medium  sIm; 
surface  smooth,  glossy ;  color  nearly  a  solid  red  with  a  few  russet  patches ;  dots  rus- 
set; cavity  medium,  regular,  deep,  abrupt.,  marked  with  light  russet;  stem  short, 
slender;  basin  medium  in  size  and  depths  regular  with  gradual  slope,  utarked  with 
(kep  furrows;  calyx  segments  long,  narrow,  meeting  iind  slightly  reflexed;  eye 
small,  closed.  Skin  thick,  tender;  core  of  medium  size,  closed,  conical,  clasping 
the  eye;  seeds  few,  large,  plnmp;  fle^  white,  rather  coarse  grained  and  crisp;  fla- 
vor Eweot  and  rich ;  qnali^  gooci.  Season  August,  in  western  North  Carolina.  A 
choice  red,  sweet  apple  for  late  summer  and  fall. 

StrincsiowHf  synonym  JStreiniotcn  Fif^n  (H.  S.  Rupp  &  Sons,  Shiremanstown, 
Pa.). — Roundish  conical,  medium  to  large;  very  smootii  and  glossy,  greenish  white, 
blushed  with  light  red  on  tho  cheek;  dots  numerous,  light;  cavity  medium,  rather 
narrow,  deep  with  a  gradual  slope  and  russet  nettings;  stem  medium,  slender, 
curved,  brownish  red;  basin  large,  irregular,  deep,  abrupt,  folded;  calyx  segments 
quite  long,  converging  and  reflexed ;  eye  small,  nearly  closed.  Skin  thin,  tough ; 
corosmalC  closed,  conical,  clasping;  seeds  numerous,  of  medium  size,  short,  plump, 
brown;  flesh  whitish,  rather  coarse  gained,  firm,  juicy;  subacid;  quality  good. 
Season  February  and  March.  This  variety  originated  near  the  town  in  Pennsylvania 
for  which  it  was  named,  and  is  one  of  the  most  regular  and  x>rolific  bearers  of  mar- 
ketable fruit  in  that  section. 

Tunnell{S.  Tnnnell,  Cincinnati,  Ark.). — Roundish  oblate,  above  medium  in  size; 
surface  moderately  smooth,  greenish  yellow,  striped,  shaded,  and  splashed  with  red 
and  somewhat  netted  with  russet;  dots  numerous,  large,  yellow,  with  brown  cen- 
ters; cavity  large,  regular,  deep,  with  gradual  slope  and  green  markings;  stem  long, 
slender;  basin  large,  regular,  deep,  abrupt,  russetcd;  calyx  segments  wide,  short, 
meeting  over  tho  eye,  which  is  largo  and  partially  open.  Skin  thick,  tough;  core 
small,  conieal,  closed,  claspins  the  eye;  seeds  numerous,  of  medium  size,  plump, 
pointed,  dark  brown;  flesh  yellowish,  fine  grained,  not  very  juicy;  flavor  sweet, 
aromatic,  rich;  quality  very  good.  Season  autumn  in  Arkansas.  A  seedling  in  Mr. 
Tunneirs  orchard,  7  or  8  years  old.  Tree  is  thrifty  and  has  been  l>earing  for  three 
years.    A  delicious  sweet  apple. 

Venus  (William  Stammer,  South  Osbom,  Wis.).— Oblong  conical,  large,  somewhat 
angular ;  smooth,  of  a  rich  yellow  color  with  a  slight  blush  on  the  sunny  side ;  dots 
numerous,  brown ;  cavity  regular,  of  medium  size,  deep,  abrupt,  slightly  marked 
with  russet;  basin  regular,  of  medium  size  and  depth  and  gradual  slope,  folded; 
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calyx  sogmeuts  long,  pointed,  I'cfloxed;  cyo  large,  nearly  closed.  Skin  thin;  core 
large*  open,  conical,  clasping;  seeds  numerous,  small,  plump,  dark  brown;  tiesh  yel- 
lowish white,  lino  grained ;  navor  subacid,  pleasant;  quality  good.  A  winter  a^iple 
claimed  to  have  originated  in  Outagamie  County,  Wis.,  20  or  25  years  ago. 

Wallace  Howard  (G.  H.  Miller  &  Son,  Konie,  Ga.).— Oblong,  large;  surface  mod- 
erately smooth,  greenish  yellow  striped  with  pale  red;  dots  msset,  some  of  them 
indented;  cavity  medium,  regular,  deep,  with  gradual  slope  and  russet  markings; 
8tem  three-fourths  of  an  inch  long,  cf  medium  thickness;  basin  small,  regular,  of 
medium  depth  and  gradual  slope,  marked  with  very  slight  folds;  calyx  segments 
short,  meeting  over  the  eye,  which  is  small  and  closed.  Skin  thick,  tough;  core 
large,  conical,  closed,  clasping;  seeds  few,  of  medium  size,  plump^  round,  brown; 
f!esii  yellowish  white,  fine  grained,  breaking;  mild  subacid;  quality  good;  season 
October.  Grown  from  seed  by  Robert  Boatman,  near  Dillon,  Walker  county,  Ga., 
and  named  in  honor  of  Rev.  Wallace  Howard  by  the  Atlanta  Pomological  Society. 

Whiiman  {Georgo  Rucdy,  Colfax,  Wash.). — Oblong,  angular,  irregular,  large;  sur- 
face uneven  and  ribbed,  though  with  a  smooth  skin ;  color  a  dark  greenish  yellow, 
washed,  splashed  and  striped  with  bright  red;  dots  numerous,  conspicuous,  light 
colored,  some  with  small  russet  centers;  cavity  medium,  roundish,  angular  and 
slightly  lipped,  shallow,  flaring;  stem  three-fourths  of  an  inch  long,  rather  stout, 
swollen  at  both  ends;  basin  large,  roundish,  of  medium  depth  auci  convex  slope, 
ribbed  and  angular;  calyx  segments  broad,  short,  reflexed  above  the  lar^o  open 
eye.  Skin  thick,  hard;  core  of  medium  size,  conical,  slightly  open,  meeting  the 
eye;  seeds  numerous,  small,  plump,  pointed,  grayish  brown;  liesh  yellowish,  Arm, 
granular,  rather  dry;  flavor  mild  subacid;  quality  good.  Season  lato  winter  and 
spring.  Originated  near  rinc  City,  Wash.,  with  a  Mr.  Ralls  in  1875.  Has  borne 
regularly  since  1880. 

Willameitc  (J.  N.  Schram,  Grcsham,  Oreg.). — Roundish  oblato  conical  to  oblong 
conical,  irregular,  ribbed ;  large,  smooth,  oily,  resembling  Lowell  in  this  respect ;  color 
rich  yellow,  occasionally  blushed ;  dots  small,  scattered,  brown;  cavity  large,  wide, 
deep,  with  gradualslope  and  green  markings ;  stem  short  to  medium,  moderately  stout, 
knobbed  at  base  and  very  down}' ;  basin  Irregular,  of  medium  size  and  depth,  abrupt 
and  furrowed ;  segments  wide,  long,  converging  and  reflexed ;  eye  medium  to  largo, 
nearly  closed.  Skin  thin;  coro  largo,  broad,  slightlj^  open,  clasping;  seeds  few,  of 
medium  size,  plump,  brown ;  flesh  yellowish  white,  hno  grained,  tender,  juicy ;  flavor 
subacid;  quality  very  good.  Season  early  winter.  A  seedling  from  Multnomah 
(.^ounty,  Oreg.    The  original  tree  is  7  years  old  and  has  borno  three  crops. 

Unnamed  seedling  (G.  W.  AV^alker,  Friendsville,  Tenn.). — Roundisn  oblate,  of 
medium  size;  surface  smooth,  except  fine  leather-cracking;  greenish  white,  washed 
and  striped  with  two  shades  of  rod;  dots  yellow,  some  areolar;  cavity  medium  in 
size,  regular,  of  medium  depth  and  abrupt  slope,  marked  Avith  slight  russet ;  stem 
one-balf  inch  lon;^,  of  medium  thickness ;  basin  medium,  regular,  shallow,  with  grad- 
ual slope  and  slight  russet  nettings;  calyx  segments  short,  wide,  reflexed;  eye 
medium,  open.  Skin  thick ;  core  of  medium  size,  wide,  conical,  slightly  open,  clasp- 
ing the  calyx  tube  j  seeds  few,  plump,  gray ;  flesh  greenish  yellow,  fine  grained,  ten- 
der, juicy;  spicy,  rich,  subacid;  quality  very  good.  Season  winter.  A  seedling  of 
Green  Crank,  probably  crossed  with  Winesap. 

PKARS. 

Ci-isco  (J.  VauLindley,  Pomona,  N.  C). — Roundish,  below  medium  size;  surface 
moderately  smooth;  gi-eenish  yellow,  nearly  covered  with  russet;  dots  numerous, 
li^ht  russet;  basin  medium,  irregular,  of  medium  depth  and  abrupt  slope,  markeo. 
with  netted  russet;  calyx  segments,  short,  stout,  straight;  eye  small,  closed;  cavity 
very  small,  irregular,  very  shallow,  marked  with  heavy  russet;  stem  medium,  stout, 
fleshy  at  base.  Skin  thin,  tough;  core  medium,  oval,  closed,  meeting  the  eye; 
seeds  few,  of  medium  size,  plump;  flesh  greenish  white,  fine  grained,  juicy ;  flavor 
mild  subacid,  almost  sweet;  quality  good  to  very  good.  Season  September  1,  in 
Guilford  County,  N.  C.  Reported  to  be  a  seedling  grown  by  Robert  Crisco  in  Rich- 
mond County,  N.  C.  It  is  supposed  to  bo  a  seedling  of  Seckel ;  has  not  blighted  thus 
far  in  North  Carolina. 

Magnolia  (Plato  ii — Jennings  Nursery  Company,  Thomas ville,  Ga.). — Broad  to 
roundish  pyriform;  largo  to  very  large:  surface  smooth,  yellowish  russet,  tinged 
with  red  and  brown  in  the  sun  and  greenish  on  the  shady  side;  dots  numerous,  irreg- 
ular, large,  light  russet;  cavity  small,  nearly  round,  shallow;  stem  medium,  rather 
stout;  basin  large,  round,  rather  deep,  regiilar,  funnel-shaped;  calyx  nearly  or 
wholly  deciduous;  eye  small,  open.  Sfcin  thick,  quite  stiff  but  brittle;  coro  coni- 
cal, quite  large,  closed^  meeting  the  eye;  seeds  numerous,  broad,  pointed,  large, 
nearly  black;  flesh  white,  crisp,  tender,  juicy;  flavor  mild  subacid;  Quality  good, 
particularly  for   canning  and  preserving.     Season   late  fall  and  early  winter  in 
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sontbcrn  Georgia.  Tree  said  to  bo  a  healthy,  thrifty,  dwarfish  grower.  Original 
tree  received  in  a  lot  of  Jaj>auoso  pear  stocks  from  California  in  1889.  It  is  a  prom- 
ising variety  for  planting  m  tho  South  where  a  later  pear  than  Kieffer  is  desired. 

Summer  Beauty  (Otto  Locke,  New  Braunfols,  Tex.). — Obscure,  unequal  pyriform, 
somewhat  irregular,  largo;  surface  quite  uneven,  yellowish  green  with  many  russet 
spota  and  patches  and  a  blushed  cheek ;  dots  numerous,  russet ;  stem  of  medium  length, 
rather  stout,  becoming  fruity  toward  insertion ;  inserted  with  a  lip,  commonly  with- 
out depression ;  basin  roundish,  irregular,  medium  to  large,  of  medium  depth  and 
gradual  slope,  marked  with  slight  angles:  calyx  segments  thickened  at  base,  tho 
tips  sometimes  dropping  off  before  the  fruit  is  ripe;  eye  open  or  partially  so.  Skin 
rather  thin,  tou^h;  core  ovate,  small,  slightly  open,  meeting  tho  eye;  seeds  imper- 
fect; flesh  greenish  or  yellowish  white;  sweet,  rich,  slightly  astringent;  quality  good. 
Season  August  in  Comal  County,  Tex.  Succeeds  as  a  dwarf.  Original  tree  found 
in  an  old  garden  in  New  Braunfels  in  1872.  Trees  grafted  from  it  on  quince  stocks 
bore  first  in  1880,  and  have  borne  regularly  since;  heavy  crops  during  past  6  years. 
Tree  a  late  bloomer.  Promising  for  western  Texas  where  most  varieties  fail.  Worth 
testing  further  north. 

'nfjin  (Philip  H.  Bork,  Tiffin,  Ohio). — Broad  obovato,  large;  surface  smooth,  green- 
ish yellow,  with  a  few  thin  patches  of  russet,  and  a  faint  blush  in  the  sun ;  dots  numer- 
ous,'brown;  stem  of  medium  length,  slender,  uniform,  curved,  inserted  without 
depression ;  basin  wide,  of  medium  depth  and  gradual  slope,  russeted ;  calyx  seg- 
ments wide,  reflexed,  eye  small,  open.  Skin  thin;  core  large,  oval,  closed,  meeting 
tho  eyo;  seeds  large,  plump,  brown;  flesh  white,  buttery;  flavor  mild,  subacid: 
quality  good.  Season  early  October  in  Seneca  County,  Ohio,  wbcro  it  originatea 
with  Mr.  Henry  Loose,  of  Tiffin. 

QUIXCB. 

• 

Johnson  (Plate  ill — W,  B.  K.  Johnson,  Allentown,  Pa.). — Large,  oblate  conical, 
compressed  at  stem ;  surface  moderately  angular,  glossy,  somewhat  down^  in  depres- 
sions; color  greenish  yellow;  dots  small,  numerous,  green;  cavity  slightly  com- 
pressed,  nearly  level,  broad ;  basin  angular,  large,  abrupt,  deep,  with  heavy  angles; 
calyx  segments  leafy,  becoming  fruity  at  ba«o;  eye  large;  coro  oblate  conical,  large, 
open;  seeds  numerous;  flesh  yellowish,  comparatively  tender;  juicy,  mild,  with  a 
slight  aroma;  quality  good;  ripens  ten  dnyo  later  than  Orange.  Has  been  grown 
by  Mr.  Johnson  for  about  15  years. 

PKACIf. 

Baheij  (John  A.  Young,  Greensboro,  N.  C). — Roundish  oblong,  with  slightly 
uneven  surface ;  creamy  white,  washed  and  striped  with  different  shades  of  red ; 
down  short,  persistent ;  cavity  large,  oval,  deep,  flaring;  suture  slightly  depressed 
but  distinctly  marked,  dee|)er  towards  tho  apex,  which  is  minuto  and  within  the 
suture;  skin  moderately  thick  and  strong;  stone  medium,  semicling;  flesh  white 
to  greenish  white,  melting,  juicy ;  flavor  mild,  sweet;  quality  good.  Senson  Juno  20 
in  Guilford  County,  N.  C,  ripening  with  the  earliest  varieties.  Said  to  be  a  seedling 
of  Connet,  which  it  much  resembles,  but  is  twenty  days  earlier  and  of  deeper  color. 
Originated  with  W.  G.  Balsey,  of  Greensboro. 

Crothere  (T.  T.Lyon,  South  Haven,  Mich.). — Roundish,  of  medium  size,  smooth ; 
greenish  white,  washed  and  shaded  with  crimson;  down  short,  soft;  cavity  of  medium 
r!zo,  regular,  of  medium  depth,  abrupt:  suture  very  shallow  except  at  apex,  which 
is  a  minuto  dot.  Skin  thin,  strong;  flesh  white,  red  at  the  stone,  which  is  of  medium 
size,  oval,  and  free ;  texture  melting,  juicy ;  flavor  sprightly,  good.  Season  late ;  tree 
upright,  spreading;  flowers  small;  glands  globose.  T.  V.  Munsou  finds  it  to  ripen 
with  Ward  Late  in  Texas  and  regards  it  as  superior  to  that  variety  in  that  State. 

Dixie  (E.  Balbach,  Waldo,  Fla.). — Roundish,  above  medium  size;  smooth,  yellow- 
ish white,  with  a  handsome  blush ;  down  short,  persistent;  cavity  medium,  regular, 
deep,  abrupt;  basal  half  of  suturo  very  deep;  apex  small,  inclined.  Sfein  thin, 
slightly  bitter;  flesh  white,  slightly  tiuged  at  stone,  which  is  of  medium  size,  oval, 
and  a  cling;  texturo  firm  butmeltiiig;  flavor  mikT  subacid,  slightly  bitter;  quality 
good.    Its  good  size  and  bright  color  may  make  it  a  good  market  variety  in  Florida. 

Garden  Cling  (L.  T.  Sanders,  Plain  Dealing,  La.). — Roundish  compres^d,  of  medium 
size;  surface  quite  uneven;  creamy  white,  with  splashes  of  red  on  the  shady,  and 
dull  red  on  tho  sunny  sides;  down  harsh,  persistent;  cavity  medium,  oval,  of 
medium  deiith,  flaring;  suture  slightly  sunken  at  base,  oven  with  tho  surface  or 
slichtly  protruding  toward  the  apex,  which  is  very  slightly  sunken  or  protruding. 
Skin  thicK,  tough;  flesh  yellowish  white,  firm,  juicy,  closely  adhering  to  the  medium- 
sized,  smooth,  plump,  oval  stone;  flavor  swet^t,  sprightly;  quality  good.  Season 
July  25  in  Bossier  County,  La. 
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Bemce  (Goittm)  (T.  T.  Lyou,  S&nth  Haren,  Mkh.), — ReuBdiab,  of  SEieilhim:  size; 
SBiootk,  vttvcty^  gieeni^  yt4Iow,  sltaded  and  w&sltod  with  erimsoA  au<l  parpl«; 
cavltly  large^  yriddy  deep^  witli  gradniil  slope  an^  pink  izkorkmga ;  suture  d«ep  at  hasa 
anil  apex  and  extemliiig  an  inch  beyond  the  latter^,  wkkk  ia  a  minnte  dot.  Skin 
tMn:^  tenacious ;  flesh  yellow,  led  at  tho  stone,  which  is  small,  rotindish  oval,  and 
fcee ;  texture  melting,  jnicy ;  t iuous,  spirigh tly  f  good.  Season  w ith  Crawierd  Easly . 
Tree  npiri-ght,  spreacUzitg;  flowers  snialL 

Hifatt  (T.  T.  Lyon,  Somtk  Haven^  Mieb.).— Somewhat  resembles  Hale,  hut  slightly 
eaxBer  f  more  nearly  a  frcestono  and  of  bettor  quality. 

Indian  Chief  (II,  1\  Stmders^  Plain  Dealings  La.). — Ronndibh^  pointed,  larj^e^  with 
rather  haii^  Borfioee ;  dark  yellow,,  striped^  flashed  and  sbaded  with  purplisii  redf 
carrty  laFs:e,  oc^ral,  deep,  abrupt;.  s#tore  sn allow:  <^ex  prefninent^  Skin  thiek 
tongh;  flesii  yellow,  streaked  with  red  near  skin  ana  stone ;  stone  lavge>  oval,  eling^ 
texfaro  itrm;  ilavot  very  mild  sabaeif],  rich,  goo<l.  Beaaon  in  Bossier  County,.  La.^ 
Ainni«t  10.     *'  A  seedling  of  *  Hughes  I.  X.  L.'  ^   It  is  evidently  of  Iho  Spanii^  typo. 

Keith  (E.  Balbach,.  Waldo,  Fla.). — UoiTndish  oval,  of  medium  size;  surface  soft,^ 
velvety;  greenish  yellow,  mottled  and  shaded  with  red;  do wn^  short;  cavity  of 
nwdium  size,  regular,  deep,  abrupt;  suture:  deep  near  base,  shallow  to\nELrd8  apex; 
apex  sli^tly  protruding^  Skin  thick,  tender,  slightly  bitter;  flesh  white,  fdi^tJ^ 
tinged  with  red  at  the  stone,  which  i*  of  mediunt  size  and  a  plump,  oval  cling; 
texture  of  flesh  tender,  melting;  ftavoir  mild,  subacid,  slightly  bitter;  quality  good. 
Se9»30o  early  Juiie  at  Waldo,  Florida.  A  little  later  than  Peen-to.  A  seedling  of 
Feett-tOv    Originated  by  Robert  Keith,  of  Waldoy  Florida. 

Murai  (T.  T.  Lyon,  South  Hikveu,  Mich.). — ^Roundish,  bulged^  of  raedluni  size; 
surface  velvety,  yellow,  washed  and  mottled  with  red;  down  short,  loose;  cavity 
medium,  regular,  of  medium  depth  nnd  gradual  slope;  suture  very  shallow  except 
at  apex;  apex  a  round  point  set  in  suture,  about  one-eighth  of  an  inch  below  gen- 
eral surface.  Skin  ot  medium  thickness,  slightly  bitter;  stone  above  medium  in 
size,  oval,  free;  flesh  yellow,  slightly  stained  with  red  at  stone;  melting,  juicy, 
vinous,  sprightly ;  very  good .  Season  late,  ripening  w  ith  Fox  Seedling.  Tree  spreivd- 
ing;  flowers  small;  glands  reniform.    Ori^natod  by  C.  Engle,  Paw  Paw,  Mich. 

Oi'aa^  Smoek  (J.  W.  Kerr,  Denton,  Md.). — Roundish  oval",  of  medium  size,  slightly^ 
unequal;  light  yeHow,  resembling^  Beers  Smock,  splashed  with  some  red  in  the  sun; 
down  l<W5g,  abundant,  persistent;  cavity  medium,  oval,  of  medium  depth,  quite 
abrupt;  sutnre  of  medium  and  uniform  depth :  apex  small,  with  black  tip  within 
suture.  Skin  thick,  harsh;  stono  quite  large,  oroad,  thick,  free ;  fl^h  light  yollo-w^ 
red  at  stono,  melting;  not  very  juicy,  tart,  brisk,  pleasant,  good.  Season  Septem- 
ber 5-10  in  Caroline  County,  Md.  Tree  stocky  and  productive.  Regarded  by  Mr. 
Kerr  as  snperior  to  any  other  peach  of  the  Smock  type. 

Pearl  (T.  T.  Lyon,  Sonth  Haven,  Mich.). — Size  medium,  resembling  in  form  com- 
pressed speeimeufl  ol  Olttmixon;  surface  velvety,  creamy  white,  slightly  shaded  with 
crimson  stripes;  cavity  large,  regular,  of  medium  depth  and  gradual  slope;  su^uroi 
Tery  shallow ;  apex  a  brown  dot  ui  shallow  suture,  and  about  even  with  general  sar- 
faco.  Skin  thin,  slija^tly  bitter;  stone  of  nietlium  size,  oval,  plump,  free:  flesh 
white,  tinged  with  red  at  the  stone;  melting,  juicy;  mild  subacid;  good.  Seasoa 
about  with  Oldmixcn.  Tree  spreading  productive ;  flowers  small ;  glands  reniform. 
Originated  with  C  Englej  Paw  Paw,  Mich. 

QiKihhj  (J.  W.  Kerr,  I>enton,  Md.).— Roan  dish,  above  medium  size;  velvety;  white, 
washed  and  splashed  with  crimson ;  down  of  medium  length,  easily  removed ;  cavity 
large,  regular,  deep,  abrupt,  marked  with  jmik;  suture  very  shallow,  from  cavity  to 
apex ;  apex  slightly  protruding  beyond  the  general  surface.  Skin  thin,  toiijgh,  with 
slight  amygdaline  taste ;  stone  above  medium,  oval,  compressed,  foee ;  flesh  creamy 
white,  tinged  with  redat  stone;  nHilting,juicy,vinous,  sprightly,  very  good.  Season 
last  of  August  in  Caroline  County,  Md»  Tree  productive.  Mr.  Kerr  regards  this, 
when  eaten  fresh  from  the  tree,  as  superior  to  any  other  variety  he  grows, 

JRohena  (Plate  iv.— Dr.  Thotaae Taylor,  Washington,  D.  C.).— Roundish,  large;  vel- 
vety, yellow,  with  shaded  red  and  crimson  cheek ;  down  short,  loose ;  cavity  medium, 
regular,  deep,  abrupt,  red;  stem  shorty  stout;  suture  long,  ivom  cavity  to  one  inch 
past  apex,  shallow,  except  at  cavity  and  apex;  apex  a  doiible  point  within  the  suture. 
Skin  thin,  tenacious;  stone  of  medium  size,  long,  oval,  compressed,  free;  flesh  deep 
golden  yellow,  tinged  with  red  at  the  stone:  melting,  juicy,  mild  subacid,  vinous; 
quality  best.  Season  lat^,  October  1  to  10  in  iDistrict  of  Columbia.  Tree  spreading, 
prfMlttcttvej  shoots  slender;  glands  reniform.  This  promising  late  desserb  peach 
originated  m  the  city  of  Washington.  The  original  tree  was  produced  about  ft 
years  ago  from  seed  oi  a  seedling  peach  grown  on  Capitol  HiB,  and  has  borne  good 
crops  since  it  was  3  years  old. 

Rodgers  ( W.  C.  Rodgers,  Nashville.  Ark.).— Oblong,  pointed,  below  medium  in  size ; 
snr^ce  slightly  uneven,  a  Mttle  harsh  from  its^short  persistent  down;  dull  yellowisk 
white, striped  and  blushed  with  red;  cavity  medinni,  rcHindish,  eval,  of  medium 
depth  and  abrupt  slope;  suture  uniformly  distinct  and  moderately  sunken  from  stem 
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to  point  of  f^ex  and  continued  aa  a  depression  on  the  opposite  side  of  the  fruit; 
apex  pyramidal,  protradtDg.  Skin  quite  thick  and  harsn;  stone  of  medinm  size, 
rather  long^  cling,  very  red:  ilcsh  dull  yellowish  white,  with  alittle  red  at  stone ;  firm, 
mild  and  sweet  when  well  ripenod;  qnality  good.  Season  middle  of  November  in 
Howard  County,  Ark. 

Mnssell  (J.  M.  Kossell  &  Son,  Wymore,Nebr.). — Round,  above  medium;  velvety; 
whitish  base,  shaded  and  washed  with  crimson,  becoming  solid  crimson  on  sunny 
side;  dowu  tAiort^  easily  removed ;  cavity  large,  wide,  oval,  deep,  abrupt,  marked 
with  grceu  and  pink ;  stem  normal  in  leugth,  stout;  suture  shallow  except  at  apex: 
apex  a  small  point  near  the  end  of  sutnre.  Skin  thin,  tender,  bitter:  stone 
inedium  to  small,  oval,  plnmp,  free;  flesh  greenish  white  with  yellowish  veins,  red 
at  stone,  very  melting,  juicy;  mild  subacid  ^^"^^i  ^^'7  good.  Season  a  month  later 
than  Alexander,  in  Gage  County,  Nebr.  Grown  from  a  seed  of  Hills  Chili  produced 
by  sido  of  Alexander;  first  crop  1893.  In  appearance  this  fruit  resembles  Hale, 
but  the  fiesh  is  red  at  the  stone  and  free. 

Stiles  (Dr.  E.  I*.  Stiles,  Austin,  Tex.). — A  mediuiu-sised' fruit  resembling  Elberta, 
but  claimed  to  be  three  weeks  earlier;  flesh  reddish  vellow,  red  at  stone;  melting, 
juicy,  free;  quality  excellent.  Perhaps  more  highly  colored  and  sweeter  than 
Elberta,  but  not  so  firm.  Season  June  25  to  July  5  in  Travis  County,  Tex.  Origi- 
nated lh>m  seed  brought  from  Virginia  and  planted  in  1866. 

Tenne$9€t  (Rev.  J.  &.  Tetcr,  Athens,  Tenn.).-y<jllobnlar,  above  medinm;  surface 
almost  harsh,  with  short  persistent  down ;  creamy  whitOy  with  a  suggestion  of  red 
on  exposed  side:  cavity  regular,  medium,  abrupt;  suture  from  cavity  to  apex,  shal- 
low except  at  toe  ends;  apex  a  double  point  even  with  or  projecting  beyond  the 
general  surface  of  the  fruit.  Skin  thick,  leathery,  not  bitter;  stone  above  medium, 
oval,  cling;  flesh  creamy  white  to  thostone,  firm,  meaty,  juicy,  sweet,  rich ;  very  good. 
Season  October  20-31  in  McMinn  County,  Tcnn.  This  peacu  is  of  the  Heath  Cling 
tyi>e,  probably  a  few  days  later  in  season  of  ripening.  At  3  years  of  age,  in  1893, 
the  tree  boro  3  bushela  of  fruit. 

Toqum  (T.  T.  Lyon,  South  Haven,  Mich.). — Roundish,  of  medium  size;  surface 
velvety,  yellow,  shaded  with  red  near  snture;  cavity  medinm,  regular,  of  medium 
depth  and  gradual  slope,  with  yellow  markings ;  suture  shallow  except  at  apex; 
anex  a  round  point  in  a  circular  depression.  Skin  thin^  stone  of  medium  size,  oval, 
plump,  free;  flesh  yellow,,  melting,  juicy;  mild  subacid;  good.  Season  with  Old- 
mixon.  Tree  upright,  spreading;  flowers  large;  glands  rcuiform.  Originated  with 
H.  E.  Harrison,  Toquin,  Van  Buren  County,  Mich. 

Woei-net'  (William  T.  Woemer,  Kew  Brunawick,  N.  J.). — Oblong,  of  medium  size, 
Yclvety;  creamy  white,  with  a  suggestion  of  red  on  cheek;  cavity  medium,  regular, 
deep,  abrupt;  suture  shallow,  with  delicate  red  line  in  center;  apex  a  double  x^oint, 
slightly  raised  above  general  surface  of  fruit.  Skin  thin,  strong;  stone  small,  long 
oval,  cling;  flesh  white  to  the  stone,  firm,  sweet,  rich;  very  good.  Season  October 
20-31  in  Middlesex  County,  N.  J.  Shoots  stout,  short-jointed,  dark  purplish  red; 
leaf  large  with  reniform  glands. 

Wright  (November)  (A.  W.  Eames,  Los  Angeles,  Cal.). — Large,  globular;  surface 
velvety;  rich  oraugo  yellow,  shaded  with  red;  down  short;  cavity  large,  regular, 
deep,  abrupt;  snture  very  deep  and  narrow  at  cavity,  extending  to  the  apex  and 
marked  by  a  red  line;  apex  a  wide  double  point  protruding  about  three-sixteenths 
of  an  inch  beyond  the  general  surface.  Skin  thic-k;  stone  Kir^,  very  plump,  cling; 
flesh  yellow,  slightly  tinged  with  red  at  the  stone;  firm,  juicy,  sweet,  rich,  very 
good.  Season  November  1-10  in  Lo»  Angeles  County,  Cal. ;  about  a  month  later  than 
Salway  in  same  locality.    Very  productive. 

Unnamed  Chinese  (^of,  C.  S.  Sargent,  Jamaica  Plain,  Mass.). — Round  to  oblong 
conic,  slightly  unequal,  compressed;  size  medium  or  below;  surface  smooth,  almost 
^tee  from  down;  color  greenish  white,  sprinkled  with  irregular  dots,  which  mingle 
into  a  faint  blush  on  tno  sunny  side;  cavity  medium,  roundish,  oval,  of  medium 
depth,  with  abrupt  slope;  suture  rather  deep,  broad,  and  marked  by  a  red  line;  apex 
a  small  protniding  tip.  Skin  moderately  thick,  quite  tough;  flesh  greenish  white 
with  green  veins,  and  very  slightly  tinged  with  red  at  the  stone,  which  is  of  medium 
size,  rather  long,  slender,  pointed,  plump,  free;  flesh  firm,  juicy,  somewhat  fibrous; 
subacid  to  sweet,  with  hardly  a  trace  of  noyaw  flavor;  quality  good,  better  than 
many  varieties  now  grown  for  market.  Season  September  5-15  at  Arnold  Arboretum. 
Tree  a  strong  grower,  vigorous,  very  productive  and  hardy.  The  blossom  buds  have 
not  yet  been  killed  by  cold.  Grown  ft-om  seed  received  in  1868  at  the  Arnold  Arbor- 
etum, from  Dr.  Bretschneider,  who  found  it  as  a  cultivated  peach  in  the  mouiitaius 
north  of  Pekin,  China.  It  is  promising  as  a  type  for  experimenters  to  use  in  the 
production  of  new,  hardy  varieties. 

PLUMS. 

Golden  Prune  (Plate  v  a, — Seth  Lewelling,  Milwaukee,  Oreg.).— Oval,  compressed, 
sometimes  elongated,  medinm  to  large ;  surface  even,  somewhat  roughened  by  rus- 
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Bet;  color  dull  j-ellow  witli  a  light  bloom;  clots  numerous,  depressed;  cavity  round, 
small;  shallow,  abrupt;  stem  short,  curved,  and  enlarged  toward  the  base;  suture 
shallow  aud  rather  broad  from  cavity  to  apex;  apex  depressed,  often  cracked  in 
fully  ripe  specimens.  Skin  of  medium  thickness;  flesh  tender,  amber  yellow,  melt- 
ing, jnicy ;  stone  long,  large,  with  a  wing,  free;  quality  very  good,  both  for  fresh 
use  and  ior  curing.  Season  early  September,  in  Clackamas  County,  Oreg.  Orig- 
inated by  Mr.  Lewelling  from  seed  of  Italian  Fruno.  A  very  promising  variety  for 
prune-producing  regions.  The  illustration  was  made  from  medium-sized  specimens 
grown  at  Napa,  Cal. 

Coe  Golden  Drop  (Plato  v  h, — Leonard  Coates,  Napa,  Cal.). — This  well-known  old 
variety  is  illustrated  to  furnish  a  standard  of  comparison  for  the  newer  varieties 
shown.  It  is  one  of  the  most  widely  grown  late  yellow  plums  and  succeeds  in 
almost  all  plum  districts  except  the  most  northern  ones,  where  it  sometimes  falls  to 
mature  its  fruit.  It  is  valued  for  its  productiveness  and  excellent  quality.  It 
originated  in  England  about  the  beginning  of  the  present  century.  The  illustration 
was  made-from  a  medium  sized  specimen  grown  at  Napa,  Cal. 

Pacific  (Sluman  &  Nunn,  Mount  Tabor,  Oreg. ) . — Oblong,  very  large ;  smooth,  glossy, 
dark  brownish  crimson;  dots  very  numerous,  golden;  bloom  profuse,  light  blue; 
cavity  medium,  regular,  shallow,  with  gradual  slope;  stem  short,  rather  stout; 
suture  shallow,  distinct;  apex  depressed  and  slightly  leather-cracked.  Skin  thick, 
tough;  flesh  translucent,  with  white  veins,  melting,  juicy;  stone  medium,  o^aJ, 
shouldered,  nearly  free ;  flavor  sweet,  rich,  very  good.  Season  latter  half  of  Septem- 
ber in  Multnomah  County,  Oreg.  Tree  said  to  be  a  very  upright  grower  and  a 
heavy  cropper  since  three  years  old.  Originated  at  Mount  Tabor.  Promising  for 
use  in  the  fresh  state  as  well  as  for  curing  into  prunes. 

TeUow  Atthert,  synonym  Dame  Auhert  janne  (Plate  v  o  and  d— T.  T.  Lyon,  South 
Haven,  Mich.). — Oval  to  oblong,  regular,  largo;  smooth,  glossy,  greenish  yellow, 
becoming  a  rich  golden  yellow,  with  translucent  markings;  dots  numerous*,  small, 
green;  bloom  profuse,  white;  cavity  medium,  regular,  deep,  abrupt;  stem  rather 
long,  of  medium  thickness,  curved,  downy;  suture  marked  but  not  deep;  ai>ex  a 
russet  dot  within  the  suture.  Skin  thick,  tender,  quite  acid ;  flesh  yellow,  clear, 
translucent,  melting;  stone  large, long,  oval,  pointed,  cling;  flavor  mild,  rich,  almost 
sweet ;  quality  very  good.  Season  September  10-15  at  South  Haven,  Mich.  Some- 
what resembles  Yellow  Egg,  but  is  earlier  aud  of  better  quality.  Shoots  stout,  red  on 
the  sunny  side;  leaf  oval,  pointed,  large,  thick,  dark  green.  This  variety  and  sev- 
eral others,  including  Voronesh  Yellow  aud  Moldavka,  were  imported  from  Russia 
by  the  Iowa  Agricultural  College  several  years  ago.  They  have  fruited  in  Iowa  for 
several  years,  and  are  valuable  additions  to  our  list  of  hardy  plums  of  the  domestica 
typo.    Prof.  J.  L.  Budd  regards  Moldavka  as  the  best  variety  of  this  class. 


Duvaccla  (E.  E.  Goodrich,  Santa  Clara,  Cal.).— A  heart-shaped  bigarrcAu.  of  above 
medium  size;  smooth,  glossy,  finely  pitted;  very  dark  purple,  almost  black;  cavity 
large,  regular,  deep,  smooth ;  stem  medium,  three-fourths  to  one  and  one-half  inches 
long,  very  slender;  suture  deep  aud  depression  extended  beyond  the  apex.  Skin 
thin,  tough;  stone  medium,  plump,  seraicling;  flesh  red  with  lighter  veinings;  very 
Arm  and  meaty;  richj  sweet,  delicate;  very  good  to  best.  Season  July  15  to  25  at 
Santa  Clara.  Promising  as  a  shipping  fruit.  This  variety  was  received  from  Italy 
and  grafted  at  Santa  Clara.    It  may  bo  the  "Pistojese''  of  Italy. 

Hoskina  (Plate  vi— C.  E.  Hoskins,  Newberg,  Orog.).— Roundish,  heart-shaped,  com- 
pressed; very  large;  smooth,  glossy,  dull  purplish  red,  faintly  mottled;  dots  indis- 
tinct, elongated;  cavity  round,  or  medium  size  and  depth,  with  convex  slope; 
suture  not  depressed;  a  mere  line  on  the  surface;  apex  slightly  depressed.  Skin 
thick,  rather  tough,  leathery;  stone  plump,  free,  medium  to  large;  flesh  shaded 
with  light  and  dark  red;  very  firm,  sprightly,  sweet;  good.  Season  early  July  in 
Oregon.  Promising  for  market  and  long  shipment.  Tree  reported  as  of  vigorous, 
upright  growth,  very  productive;  young  shoots  brownish  green  with  a  gray  over 
color  and  prominent  yellow  dots;  leaves  large,  light  green,  ovate,  coarsely  dentate, 
with  two  largo  reniform  glands.  A  seedling  of  Napoleon,  originating  with  Mr.  Hos- 
kins 15  years  ago. 

GRAPE. 

Azure  {ntis  (esiiralis)  (J.  S.  Breece,  Faycttcvillo,  N.  C.).— Cluster  of  medium 
size,  cylindrical,  with  small  shoulders,  moderatelj'^  compact  and  full;  berry  round- 
ish, of  medium  size  or  smaller,  adhering  firmly;  color  black  with  heavy  bloom; 
skin  thick,  slightly  pulpy,  with  but  little  pigment;  seeds  three  to  four,  quite  large: 
flesh  green,  meaty,  quite  firm,  moderately  juicy ;  sweet  with  mild  and  very  pleasant 
aroma;  good  for  market  or  dessert.    Season  with  Catawba. 
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Cozy  (Viiis  lahrusca)  (J.  S.  Breece,  Fayetteville,  N.  C.).— Clnster  of  medium  size, 
simple,  very  compact;  berry  slightly  elongated,  of  medium  size,  adhering  very 
firmly;  surface  smooth,  black,  with  light  blue  bloom;  skin  thin,  leathery,  free  from 
pulp,  but  with  deep  red  ]>igment;  seeds  few,  larga;  tiesh  translucent,  tender,  firm, 
rather  dry ;  mildly  sweet  with  mild  labrusca  aroma ;  good  for  dessert  and  for  market. 
Season  apparently  a  week  earlier  than  Ives.  Its  value  for  general  planting  is  less- 
ened by  the  fact  that  its  blossoms  are  pistillate,  but  its  carlincss  renders  it  worthy 
of  testing. 

t^ri/ic(Plate  VII— J.  S.  Brecco,  Fayetteville^  N.  C). — Cluster  medium,  slightly  shoul- 
dered, compact;  berries  round,  of  medium  size,  commonly  larger  than  Delaware  but 
quite  variable;  color  light,  dull  red  with  quite  heavy  bloom;  skin  of  medium  thick- 
ness, rather  tender,  not  objectionable  in  flavor;  pulp  translucent,  tender,  with 
abundant  rich  juice ;  seeds  few,  of  medium  size,  light  brown ;  flavor  mild,  sweet,  less 
sprightly  than  Delaware,  slightly  foxy ;  quality  good.  Season  earlier  than  Brighton. 
Vine  reported  to  bo  vigorous  and  less  affected  by  mildew  than  most  varieties.  A 
seedling  of  Jefferson,  promising  for  market  and  dessert,  as  a  substitute  for  Delaware 
where  that  variety  does  not  succeed.    Mentioned  in  report  of  last  year. 

Palmctlo  (VUi8  bourqniniana)  (David  Johnson,  Union,  S.  C). — Hesembles  Herbe- 
mont  very  closely  in  form  and  size  of  cluster,  also  in  size  of  berry,  but  is  claimed  to  be 
distinct.  In  color  this  is  a  a  dark  garnet  with  heavy,  light  blue  bloom ;  flesh  soft, 
juicj',  sweet,  aromatic-,  vinous.  Season  middle  of  September  in  Union  County,  S.  C. ; 
two  weeks  later  than  Herbcmont. 

Waddcl(Vi1ia  mtlvalis)  (Dr.  Edwin  Waddel,  Greenfield,  Ohio).— Cluster  of  medium 
size,  rather  heavily  shouldered,  moderately  compact,  moderately  full;  berry  oval, 
medium  to  large,  adhering  firmly ;  surface  smooth,  dark  purple  or  black,  with  profuse 
blue  bloom;  glossybeneatn  the  bloom;  skin  thick,  tender,  with  considerable  pulpiness 
and  purple  pigment;  seeds  few,  large;  flesh  translucent,  tender,  melting,  very  juicy; 
mildly  sweet,  rich,  pleasant,  with  abundant  bouquet  and  slight  muskv  aroma; 
good  to  very  good  for  dessert,  market  and  wine.  Season  September  20-30  in  Highland 
County,  Ohio.  Vine  productive  and  hardy ;  found  in  the  woods  of  Highland  County, 
Ohio,  about  30  years  ago,  by  John  F.  Waddel  and  transplanted  to  his  farm. 

Seedling  formerly  known  as  AfcKinley's  Jumlo  ( Viiia  labrvsca)  (J.  S.  McKiuley, 
Orient,  Ohio). — Cluster  medium  to  large,  shouldered,  moderately  full,  not  compact; 
berry  very  large,  nearly  an  inch  iu  diameter,  roundish,  slightly  elongated,  adhering 
firmly  to  the  stem ;  surface  almost  black  with  a  dull,  heavy,  brown  bloom ;  skin  rather 
thin  and  noticeably  tender,  with  slight  reddish  pui-plo  pigment;  seeds  3  to  5,  lar^e, 
grayish  brown ;Jiesh  yellowish  green,  meaty,  quite  firm,  moderately  juicy,  quite 
sweet,  with  foxy  aroma.  Season  middle  of  October  in  Pickaway  County,  Ohio.  A 
very  large  grape  of  fair  quality.    Vino  a  strong  grower  with  large  leaves. 

RASPBERRY. 

Ferndale  (Ruhits  oceidcnialis)  (W.  B.  K.  Johnson,  Allentown,  Pn.).—Round  oblate, 
large  to  very  large,  quite  regular  and  smooth ;  crimson  black  with  very  heavy  bloom ; 
drupes  large,  flattened,  showing  suture;  seedjs  of  medium  size  and  hardness;  berry 
rather  coarse  but  firm,  moderately  juicy ;  sweet,  aromatic ;  ver^r  good;  shipping  qual- 
ity good.  Season  slightly  earlier  than  Gregg.  Fruit  borne  in  rather  long  spicato 
clusters;  berries  rather  loosely  attached  to  the  receptacles.  Canes  reported  to  be 
very  vigorous,  with  large,  though  not  numerous,  prickles.  More  productive  than 
Gregg  and  a  better  berry,  but  perhaps  less  hardy.  Promising  for  Central  and  East- 
ern States.  From  three-quartei*8  of  an  acre  of  this  variety  Mr.  Johnson  harvested 
in  1892, 4,368  quarts.    In  1893  the  crop  was  about  1,000  quarts  less,  from  the  same  area. 

SEMITROPICAL  FRUITS. 

KAKI. 

Godbey  (T.  K.  Godboy,  Waldo,  Fla.}— Very  large,  some  single  specimens  weigh- 
ing more  than  a  pound;  conical,  bright  red,  almost  seedless;  quality  very  good. 
Season  early  October  in  Alachua  County,  Flo.  A  seedling  of  Hyakume,  originated 
bv  Mr.  Godbey,  who  says  of  it:  "Tree  a  rank  grower,  of  spreading  habit;  very 
prolific." 

ORANGE. 

JBoonc  (Plate  vni— C.  A.  Boone,Orlando,Fla.).— Roundish  to  roundish  oblate,  me- 
dium to  largo,  with  very  smooth  skin ;  oil  cells  small,  depressed ;  color  rather  light 
orange.  Peel  medium  to  thin,  tough;  tissue  thin,  tough;  seeds  few,  angular,  of 
modinm  size ;  flesh  rich-oraBg;*  yellow,  sometimes  tinged  with  rod,  tender ;  very  juicy, 


294      REPORT  OF  THE  SECRETARY  OF  AGRICULTURE. 

spri^rhtlyy  8weot>,  with  a  traco  of  bitternoes  in  the  rag.  Very  early  and  of  good 
quality^;  promisine  as  a  market  variety^  Tree  a  strong,  vigorous  grower  with  large 
leaves  and  winged  petioles.  Original  tree  grown  from  seed  procured  in  oranges 
bought  from  a  foreign  vessel  in  Tampa,  about  36  years  ago.  Mentioned  in  report  of 
Pomologist  for  1802. 

WILD  FRUITS. 

PERSIMMON.  • 

This  native  fruit,  DiospyroM  Virginiana^  is  so  widely  distributed  over  the  southern 
portions  of  tho  United  States  that  its  very  abundance  has  no  doubt  fostered  that 
contempt  which  familiarity  breeds.  But  notwithstanding  tho  low  esteem  in  which 
it  has  been  held,  there  are  indications  that  it  will  soon  become  a  staple  fruit  and 
worthy  of  the  attention  of  tho  market-grower.  A  wide  variation  in  the  season  of 
ripening,  size,  and  quality  of  tho  fruit,  and  in  the  vigor  and  productiveness  of  the 
trees  has  been  observed,  which  makes  it  n  promising  species  for  experimental  work. 
Several  enterprising  ftuit-growers  have  selected  choice  wild  varieties  for  propaga- 
tion and  a  few  have  already  marketed  fruit  in  considerable  quantities.  Amoujj  tho 
best  varieties  thus  far  named  and  introducetl  are  the  Kemper  from  Tennessee,  Early 
Golden  from  Illinois  (mentioned  in  report  of  the  Pomologist  for  1891  under  the  incor- 
rect name  Alton),  and  the  Marion  and  Golden  Gem  described  below. 

On  Plate  ix,  a  and  ft,  illustrations  of  the  two  last-named  varieties  will  be  found, 
and  also  of  a  seedless  wild  persimmon  (c)  from  Ohio  and  an  oblong  wild  form  (d) 
from  Montgomery  County,  Md. 

Golden  Gem  (Plate  ix  6  -^R.  L.  Martin,  Borden,  Ind.). — Roundish  or  slightly 
oblong,  medium  to  large  in  size ;  color  dark  orange  to  red ;  seeds  few ;  flesh  soft,  very 
sweet  and  rich ;  free  from  astringency  even  if  picked  before  fully  ripe.  Commences 
to  ripen  about  the  last  of  Angiist  and  continues  till  October.  This  variety  was  brought 
to  notice  by  Mr.  Logan  Martin,  of  Borden,  Ind.,  who  found  the  original  tree  on  his 
farm  35  years  ago.  Ho  has  propagated  from  this  by  bndding,  and  now  has  more 
than  300  trees,  including  top-woi4c^  wild  and  young  trees  growing  in  the  nursery. 

He  reports  that  the  persimmon  pays  him  better  than  any  other  fruit.  The  trees 
bear  annual  crops  and  the  fruit  finds  ready  market  in  Chicago  and  Indianapolis  at 
$1  to  $1.50  per  12  pint  case,  shipped  by  express.  Some  cases  have  sold  as  high  as  $2. 
Mr.  Martin  estimates  the  yield  of  a  well-grown  tree  at  15  to  25  gallons  per  annum 
and  the  average  price  at  75  cents  per  gallon. 

Matron  (Plate  ix  a — Samuel  Miller,  Bluffton,  Mo.). — Roundish  oblate,  large,  dull 
red,  with  rather  tough  skin  and  few  seeds.  Quality  good,  though  less  rich  than 
some.  Season  October.  Original  tree  found  near  Fulton,  Mo.,  on  land  owned  by 
Mr.  J.  H.  Marion.  Tree  productive  and  a  vigorous  grower,  with  very  large,  thick 
leaves. 

PAPAW. 

Not  much  has  yet  been  done  in  improving  this  fruit  by  selecting  desirable  types 
for  propagation  and  cultivation.  Some  interest  has  recently  been  manifested,  how- 
ever, and  a  few  nurseries  offer  the  trees  for  sale.  It  is  valuable  both  as  an  orua- 
mental  tree  and  for  its  fruit.  Specimens  of  choice  varieties  of  this  native  fruit, 
Aaimina  tnlohaj  have  been  received  from  several  localities.  Mr.  D.  Snow,  of  Chico- 
pee,  Mass.,  sent  ripe  specimens  of  medium  size  that  were  borne  by  a  tree  which  he 
gi'ew  from  seed  about  35  years  ago.  They  were  of  pleasant  flavor  and  good  quality, 
though  less  rich  than  fruit  of  the  same  species  received  from  Ohio  and  Missouri. 

Mr.  Snow  states  that  the  tree  has  made  a  vigorous  growth  and  seems  hardy  in  his 
location.  It  commenced  flowering  when  10  or  12  years  old,  bnt  did  not  bear  fruit 
until  several  years  later.  Since  then  it  has  borne  cood  crops.  The  fact  that  Ch'co- 
pee  is  a  considerable  distance  north  of  the  range  or  natural  distribution  of  this  spe- 
cies gives  this  tree  special  interest  to  the  fruit  grower. 

Mr.  Henry  W.  Hope,  of  Paint,  Ohio,  sent  specimens  of  the  papaw  that  were  large 
and  of  very  excellent  quality  and  have  the  merit  of  ripening  early.  Mr.  Hope 
reports  a  tree  of  this  species  in  his  neighborhood  tho  trunk  of  which  is  40  inches  in 
circumference  at  1  foot  from  the  ground. 

NUTS. 

ALMOND. 

Jordan  (Charles  Heath,  ex-consul  at  Catania,  Sicily). — Large,  smooth,  with  thick, 
hard  shell  and  a  single,  long,  plump  kernel  of  line  quality.  Almonds  of  this  variety 
are  imported  only  as  kernels  and  come  to  the  United  States  principally  from  Malaga, 
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Bpain,  beinp^nminly  grown  on  tlio  islands  in  the  Mediterranean,  off  the  coast  of  Spain. 
They  arc  highly  esteemed  on  account  of  their  largo  size  and  pleasant  flavor.  They 
sell  for  8  or  10  cents  more  per  pound  than  other  almonds  in  onr  markets.  The  com- 
mercial name  **  Jordan"  is  a  corruption  of  the  French  "jardin,"  meaning  "garden." 
An  effort  to  grow  this  variety  in  this  country  is  worthy  of  the  attention  of  California 
almond-growers. 

CHESTNUTS, 

Dagev  (J.  W.  Killen,  Felton,  Del.). — A  seedling  of  the  Ridgely ;  larger  and  perhaps 
better  than  the  parent.  The  original  tree  is  about  40  years  old  and  stands  on  the 
farm  of  Mr.  Do^er,  near  Wyoming,  Del.    It  is  now  being  propagated  by  grafting. 

Felton{J,  W.  Killen,  Felton,  DelA—Isalarge  and  very  sweet  nut,  the  best  in  quality 
of  any  Japanese  chestnut  thus  far  received.  It  possesses  those  edible  qualities 
which  arc  lacking  in  most  other  chestunts  of  the  Japanese  type. 

EUKOPKAN    HAZEL. 

Jones  (J.W.  Killen,  Felton,  Del.).— Short,  roundish,  of  medium  size:  quality  good. 
Shrub  fruitful,  hardy,  disposed  to  sprout  a  good  deal  from  tho  root.  The  foliage  has 
thus  far  been  free  from  mildew  and  other  diseases  in  Kent  County,  Del. 

SHAGBAKK. 

Eliot  (A.  J.  Coe,  Meriden,  Conn.).— Pyriform,  with  sides  considerablv  corrugated; 
size  medium;  shell  thin;  cracking  qualities  good,  though  not  best;  kernel  plump, 
not  very  oily;  flavor  mild  and  pleasant.  This  was  the  product  of  a  grafted  tree.  It 
was  awarded  first  prize  on  its  merit  as  a  nut,  with  few  competitors,  at  tho  Connecti- 
cut Agricultural  Society  meeting  at  Now  Haven,  December  19,  1892. 

PECAN. 

Where  not  otherwise  specified,  tho  varieties  were   sent  by  Arthur  Brown,  of  Bag- 
da<l,  Fla. 
Jlba. — Size  below  medium,  cylindrical,  with   pointed  apex;  cracking  qualities 

food;  shell  of  medium  thickness;  corky  shell  lining  thick,  adhering  to  the  kernel; 
emel  plump,  light  colored;  quality  good. 

BUoxi  (W.  R.  St:iart,  Ocean  Springs,  Miss.).— Medium  size,  cylindrical,  pointed  at 
each  end ;  surface  quite  regular,  light  brown ;  shell  thin ;  cracking  qualities  medium; 
kernel  plump,  with  yellowish  brown  surface;  free  from  astringency,  of  good  quality, 
and  keeps  well  without  becoming  rancid.  Introduced  several  years  ago  by  W.  R. 
Stuart  as  Mexican  Paper  Shell,  but  the  name  has  since  been  changed  to  Biloxi. 

Columbian  (W.  R.  Stuart,  Ocean  Springs,  Miss.).— Large,  cylindrical,  somewhat 
compressed  at  tho  middle,  rounding  at  tho  base;  pointed  and  somewhat  four-sided 
at  tho  crown;  shell  rather  heavy ;  cracking  qunlities  medium;  quality  good.  In  size 
and  form  this  nut  closely  resembles  Mammoth,  which  was  introduced  in  1890  by 
Richard  Frotscher,  of  New  Orleans,  La. 

Early  Texan  (Louis  Biediger,  Idlowild,  Tex.).— Size  above  medium,  short,  cylin- 
drical, with  rounded  base  and  blunt  conical  crown;  shell  quite  thick,  shell  lining 
thick,  astringent;  cracking  qualities  medium;  kernel  not  very  plump,  of  mild,  nutty 
flavor;  quality  good. 

Georgia  Melon, — Size  above  medium,  short,  rather  blunt  at  apex;  cracking  quality 
medium ;  shell  rather  thick ;  kernel  plump,  brown ;  meat  yellow,  moderately  tender, 
pleasant,  good. 

Gonzales  (T.  V.  Munson,  Denison,  Tex.).— Abovo  medium  size;  with  firm,  clean 
shell;  quality  excellent.     Originated  in  Gonzales  County,  Tex. 

Harconrt. — Size  medium,  short,  slightly  acorn-ahaped ;  cracking  qualities  medium; 
shell  rather  thick,  but  very  smooth  inside;  kernel  short,  very  plump;  meat  yellow; 
very  tender;  rich;  very  gooil. 

Longfellow, — Size  medium,  oblong,  cylindrical,  somewhat  irregular,  enlarging  from 
base  to  near  crown,  then  sharply  conical  to  the  apex;  cracking  qualities  not  first- 
class;  shell  of  medium  thickness;  kernel  i)lumii  but  rather  thin,  light-colored; 
meat  white;  sweetish,  rich;  good. 

Primate  (W.  R.  Stuart,  Ocean  Springs,  Miss.).— Of  medium  size,  slender,  rather 
long;  shell  thin;  quality  good;  ripens  in  September,  thirty  days  before  other  nuts. 

i?i&t?m.— Size  above  medium;  oblong  ovate;  cracking  qualities  good;  shell  thin; 
kernel  plump,  light  brown,  free  from  the  bitter,  red,  corky  growth  which  adheres  to 
the  shell;  meat  yellow;  tender;  with  rich,  delicate,  pleasant  flavor. 
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Turlicy  Egg^  S\\ — Large,  long,  pointed ;  cracking  qualities  very  good;  shell  of  me- 
dium thickness;  kernel  long,  plump;  brownish  yellow;  separates  readily  from  the 
shell;  meat  yellow,  a  little  tough;  not  of  highest  quality. 

Turkey  Egg,  Jr.— Smaller  and  shorter  than  the  above;  cracking  qualities  medium; 
shell  of  medium  thickness;  kernel  plump,  light  colored;  tender;  oily;  rich;  good. 

Vnnamed  xcild  (II.  G.  Hodge,  York,  HI.).— Above  mediumsize,  with  quite  bluntends, 
rather  thick  shell  and  good  kernel;  this  is  a  promising  variety  for  trial  in  the  north, 
as  it  is  the  best  one  yet  received  from  any  point  north  of  the  Ohio  river. 

Probable  hybrid  (H.G.  Hodge,  York,  HI.).— Large  and  anrpilar;  many  specimens 
obovato,  resembling  some  forms  of  Hicoria  glabra^  tne  hull  and  shell  much  like  Hicoria 
otata,  though  the  buds  and  leaves  aremoreliko  Hicoria  sulcata.  Cracking  qualities 
good.  Kernel  full,  plump,  and  of  superior  quality.  Worthy  of  propagation.  Tree 
80  feet  high  and  2  feet  iu  diameter. 

BLACK    WALNUT. 

Gordon  (R.  D.  Buford,  Buford  City,  Va.).— The  largest  black  walnut  thus  far 
received  at  this  office.  Form  cubical,  slightly  conical  at  each  end ;  shell  of  medium 
thickness;  cracking  equalities  good;  kernel  light  colored,  plump;  quality  excel- 
lent. Tree  3  feet  iu  dmKieter  and  60  feet  in  spread  of  branches.  Planted  by  John 
Gordon,  a  Revolutionary  soldier,  who  located  m  Bedford  County,  Va.,  prior  to  1812. 
Many  seedlings  from  this  tree  have  been  planted  iu  other  portions  of  tne  State,  and 
some  of  them  are  reported  to  bear  as  good  nuts  as  the  original 

Mi88ouH  (J.  H.  Rose,  Gait,  Mo.). — Oval,  compressed,  of  medium  size,  with  quite 
smooth  shell,  which  cracks  well;  kernel  light  colored,  plump;  flavor  pleasant,  deli- 
cate, quite  free  from  the  grossness  characteriziug  the  commou  black  walnut ;  quality 
very  good. 


REPORT  OF  THE  CHIEF  OF  THE  DIVISION  OF  MICROSCOPY. 


Sir:  I  have  the  honor  to  submit  herewith  jny  annual  report  on  the 
work  of  the  Division  of  Microscopy  for  the  year  1893. 
Very  respectfully'', 

TH03IA8  Taylor, 

Chief. 
Hon.  J.  Sterling  Morton, 

Secretary. 


WORK  OP  THE  7EAR. 

EXHIBIT   OF   THE  DIVISION  AT   THE   AVORLD'S  FAIR. 

The  numerous  and  constant  demands,  both  by  correspondence  and  by 
personal  inquiry,  for  information  in  regard  to  mushrooms,  including  not 
only  methods  of  cultivation  but  the  means  of  identifying  the  various 
species  found  in  field  and  forest,  indicated  so  widesi)read  an  interest  in 
this  subject  that  it  was  deemed  advis<able  to  prepare  for  the  World's 
Columbian  Exposition  at  Chicago  an  exhibit  which  should  illustrate, 
by  models,  as  many  of  the  leading  genera  and  species  of  the  edible  and 
non-edible  mushrooms  of  the  United  States  as  could  be  collected. 

In  connection  with  the  exhibit  a  catalogue  has  been  i)repared,  which 
describes  each  species  represented.  This  undertaking  necessitated  a 
large  amount  of  correspondence  and  divisional  field  work,  as  well  as  a 
personal  supervision  of  the  details  of  the  exhibit.  There  was  also  pre- 
pared an  exhibit  consisting  of  the  instruments  of  precision  used  in  the 
routine  work  of  the  division,  and  of  a  series  of  magnifications  of  micro- 
photographs  showing  the  characteristic  crystallizations  of  animal  and 
vegetable  fats.  Aside  from  this,  the  division  was  represented  in  the 
cotton  exhibit  of  the  United  States  Government  by  a  large  selection  of 
types  of  foreign  and  domestic  cotton,  collected  for  the  division  by  the 
cotton  exchanges  of  this  country  and  Liverpool,  England.  The  entire 
exhibit  of  the  division  covered  a  space  of  over  500  square  feet.  The 
mushroom  exhibit  is  now  installed  in  the  museum  of  this  Department. 

Cordial  acknowledgments  are  due  to  agricultural  experiment  sta- 
tions and  other  collectors  from  whom  have  been  rec6ived  specimens  of 
the  mushrooms  of  their  respective  localities  j  also,  to  the  National 
Museum  for  specimens  of  various  animal  fats. 

A  MUSHROOM  HERBARIUM. 

As  an  aid  to  the  identification  of  species  and  as  a  means  of  facilitat- 
ing exchanges  of  specimens,  it  has  long  been  desired  to  form  a  her- 
barium which  should  comprise  such  species  of  mushrooms  as  admit  of 
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preservation  for  that  inirposej  but  until  witbiu  the  last  few  montlis  the 
division  lias  been  so  cramped  for  room  as  to  render  it  impossible  to 
preserve  a  large  number  of  specimens  for  any  length  of  time.  How- 
ever, several  hundred  j)lants,  representing  many  edible  and  i>oi8onous 
varieties,  have  been  i)reserved  partly  by  drying  and  partly  in  alcohol; 
and  since  the  division  has  been  installed  in  its  present  more  roomy 
quarters,  the  nucleus  of  a  herbarium  has  been  fonned,  which  is  at 
present  augmented  by  the  loan,  by  Dr.  T.  A.  Taylor,  formerly  of  the 
District  of  Columbia  but  now  of  Omaha,  JS^ebr,,  of  a  collection  consist- 
ing of  several  thousand  dried  specimens,  chiefly  the  Hymcnomycetes, 
in  which  are  included  most  of  the  fleshy  mushrooms. 

MI0ROf>0OPlCAL    IN^'1BSTIC;ATION8. 

Microscopical  investigations  have  1[)een  made  of  suspected  butters, 
lard,  oleomargarine,  milk,  olive  oils,  etc.,  as  requested  from  time  to 
time  by  the  public. 

Samples  of  the  teas  of  India,  Ceylon,  Russia,  and  Japan,  and  coffee 
from  Costa  Rica,  have  been  secured  from  the  various  commissioners 
from  these  countries  at  the  Exposition  at  Chicago.  These  samples  are 
valuable  for  use  in  contrast  when  examining  such  teas  and  coffees  on 
the  market  as  are  suspected  of  adulteration.  Samples  of  animal  and 
seed  oils  of  many  varieties  have  also  been  obtained  from  Russia,  Japan, 
Ceylon,  Spain,  Turkey,  Australia,  Trinidad,  Liberia,  Costa  Rica,  and 
the  Argentine  Republic,  together  with  twelve  samples  of  native  olive 
oils  from  California.  These  pure  oils  from  original  sources  are  of  special 
value,  as  types  of  reference,  in  i)ursuing  the  micro-chemical  investiga- 
tion of  the  adulterations  of  the  medicinal  and  food  fats,  already  success- 
liilly  inaugurated  in  this  division. 

INVESTIGATION  OP  THE  COTTON  STAPLE  OP  THE  UNITED  STATES. 

For  the  purpose  of  conducting  an  investigation  of  the  cotton  staple 
of  the  United  States  the  division  has  been  furnished  with  141  samples 
of  cotton  from  reliable  sources,  principally  from  experts  connected  with 
the  cotton  exchanges  of  New  Orleans,  Texas,  Savannah,  andLivei'pool, 
England.  The  samples  from  Liverpool  represent  all  the  more  impor- 
tant cotton-growing  countries  exclusive  of  the  United  States.  Nearly 
3,000  measurements  have  been  taken,  averaging  generally  20  to  the 
sample,  giving  the  maximum,  minimum,  and  mean  lengtli  of  the  fibers 
of  the  sample. 

MEASUREMKNT   OF   COTTON   FIWERS. 

Each  individual  hair  of  cotton  seed  is  known  commercially  as  a  cot- 
ton fiber.  As  seen  under  the  microscope  each  such  hair  has  a  blunt 
point,  the  natural  termination  of  the  fiber,  difl*ering  from  its  opposite 
extremity,  which  shows  the  fracture  occasioned  in  picking  and  ginning. 
We  proceed  to  measure  by  first  mixing  and  pulling  apart  loosely  a  few 
ounces  of  cotton,  drawing  out  of  this  at  random  one  fiber  and  placing 
it  upon  a  glass  slide  previously  moistened  with  a  little  weak  gum  water. 
The  fiber  is  then  gently  and  carefully  smoothed  with  a  camel's  hair 
pencil  and  the  fingers  until  straight.  This  is  accomplished  under  a 
dissecting  microscope  with  low  powers. 

When  straightened,  the  fiber  is  viewed  with  the  compound  microscope, 
using  a  magnifying  i>ower  of  about  400  diameters,  in  order  to  ascertain 


DIVISION  OF   MICKOSCOPY.  299 

whether  its  natural  point  is  present.  If  wanting,  which  is  exceptional, 
the  fiber  is  discarded.  A  glass  micrometer  2^  inches  long,  divided  into 
thirty-secondths  of  an  inch,  the  lines  mled  so  as  to  be  visible  through 
the  glass,  is  then  placed  over  the  slide  holding  the  fiber,  and  its  length 
ascertained  by  close  and  careful  inspection.  It  will  be  seen  in  the 
above  explanation  that  only  fibers  which  show  a  terminal  point  are 
measured.  This  criterion  for  measurement  was  adopted  after  testing 
the  results  upon  individual  fibers  of  the  method  in  use  among  cotton 
experts.  They  have  a  rough  method  of  determining  the  lengtii  of  the 
fiber  in  a  given  sam])le,  viz,  by  taking  a  bunch  of  the  cotton  firmly 
between  the  thumbs  and  forefingers  of  both  hands  and  pulling  it  apart 
with  great  force,  passing  layer  over  layer  repeatedly  until  the  fibers  are 
fairly  even.  The  sample  is  then  laid  on  the  coat  sleeve  for  convenience 
and  its  length  taken  with  a  pocket  rule.  This  hasty  method  results  in 
a  breakage  of  about  50  per  cent  of  the  individual  fibers,  the  microscope 
showing  that  after  the  violent  process  described  about  that  proportion 
exhibit  fracture  at  both  ends,  whereas  the  fiber  as  delivered  from  the 
gin  ordinarily,  as  has  been  shown,  shows  fracture  at  but  one  end,  espe- 
cially where  the  roller  gin  is  employed. 

The  method  adopted  is  to  ascertain,  first,  that  the  fiber  is  a  proper 
subject  for  measurement,  and  then  to  take  the  average  length  of  a  given 
number  of  fibers  in  each  sample.  The  number  of  linear  measurements 
having  been  mjide,  the  next  step  is  to  ascertain  the  width,  twist,  elas- 
ticity, and  tensile  strength.  The  names  of  growers  and  measurements 
of  samples  thus  far  examined  are  withheld,  lest  injustice  should  be  done 
other  cotten-planters  whose  samples  have  not  yet  been  measured.  It 
is  the  purpose  to  compare  the  staple  of  this  country  with  that  of  foreign 
countries,  noting  what  changes,  if  any,  occur  in  cotton  raised  from 
American  seed  on  foreign  soil,  especially  as  regards  Sea  Island  staple, 
observing  also  whether  Egyptian  seed  grown  in  this  country  produces 
a  staple'bf  similar  grade  to  that  produced  in  Egypt. 

The  prosecution  of  this  investigation  of  cotton  staple  will  constitute 
an  important  feature  of  the  divisional  work  of  the  year  1894.  The 
measurements  of  cotton  already  effected  are  but  a  small  proportion  of 
the  work  to  be  done. 

FOUR  BDIBIiE  MUSHROOMS. 

RUSSULA  VIRESCENS  Fr. 

(Edible.) 

A  considerable  number  of  this  species  were  collected  in  Prince 
George  County,  Md.,  during  the  months  of  June  and  July.  Our 
experience  as  regards  color,  structure,  and  habitat  of  this  mushroom 
agrees  with  that  of  Prof.  Peck,  who  describes  it  under  the  name  of 
Eu88tila  virescens  Fr.,  as  follows: 

According  to  the  description  of  this  species,  the  Tnargia  of  the  pileas  should  be 
even,  but  specimens  occur  sometimes  in  which  themftrgin  is  wholly  or  partly  striate. 
The  number  of  forked  and  intermediate  lamellie  is  also  variable,  and  the  *' warts" 
are  sometimes  pale  brown  instead  of  green.  The  color  of  the  pileus  is  generaUy 
giayish  green,  but  is  frequently  tinged  with  yellow. 

The  term  "  warts"  used  in  this  connection  refers  merely  to  the  patches 
resulting  from  the  splitting  or  breaking  of  the  epidermis  of  the  cap, 
and  not  to  such  excrescences,  called  "warts,'^  as  are  commonly  observed 
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Oil  the  cap  of  Amanita  muscarhiSj  for  example^  which  arc  portions  i 
the  volva.  A  trial  cultivation  of  this  species  is  recommeuded.  It  ha 
beeii  found  growing  in  Maryland  from  June  to  Kovembcr,  but  liitherti 
seems  to  have  attracted  but  little  attention  in  this  country  as  an  edibli 
species,  although  highly  esteemed  in  Europe,  and  according  to  somi 
authorities  susceptible  of  cultivation.  The  peasants  in  theneighbo 
hood  of  Milan  are  in  the  habit  of  toasting  these  mushrooms  over  wo- 
embers,  eating  them  afterwards  with  a  little  salt.  The  light  gree 
color  of  the  top,  resembling  the  pigment  "  terre  verte,"  may  havccai»s< 
son^e  distrust  as  to  the  edibility  of  this  species,  but  special  attention  ia| 
called  to  it  as  one  of  the  most  desirable  mushrooms  we  have  for  food. 

I 
KxPLAXATiox  or  Plate  I. 

Plato  I  exhibits  four  views  of  this  mushroom  drawn  aud  colored  from  nature. 
Fig.  1,  tlie  immature  plantj  Fig.  2,  advanced  stage  of  growth,  cap  expanded  or  ! 
piano;  Fig.  3,  section  showing  the  uucqual  length  of  the  gills  and  manner  of  their  j 
attachment  to  the  stem  j  Fig.  4,  surface  view  of  tuo  pileus,  showing  a  slightly  umbili- 
cato  tendency  in  maturity  and  the  epidermis  split  in  characteristic  in*cgular  patches ; 
Fig.  5,  spores  Avliitc. 

COPRINl  S  COMATUS  Fr. 

(Edible.) 

This  species,  Copriniis  comatus,  is  found  in  abundance  in  the  United 
States,  in  rich  soil,  usually  in  the  fall  months.  It  was  offered  for  sale 
for  the  first  time  during  the  present  season  in  Center  Market,  Wash- 
ington, D.  0.,  bringing  25  cents  per  pound.  This  species  is  highly 
esteemed,  especially  for  catchups,  for  which  it  is  largely  used  in  Eng- 
land when  there  happens  to  be  a  dearth  of  Agarictis  arvensis,  or  the 
''horse"  mushroom.    Prof.  Peck  describes  our  American  species  thus: 

Pileusthin,  cylindrical,  then  campaunlate,  rough,  with  broad,  rather  distant,  fibrous 
scales,  whitish,  margin  soon  discolored,  revolute  and  lacerated;  lamellio  linear, 
crowded,  free,  white,  then  pink,  iiually  black ;  stipe  nearly  equal,  librilloso,  hollow, 
annulate,  the  annulns  or  nug  movable;  the  cavity  of  the  stem  containing  a  gossa- 
mer-like web. 

EXI'LANATIO.N   OF   PLATK   II. 

Plate  II  represents  a  fragile  and  i^erishablo  species,  the  gills  of  which  soon  dis 
solve  into  an  inky  fluid,  by  which  feature  the  genus  is  readily  ideutilied.  In  the 
plate  Fig.  1  shows  the  very  young  plant;  Fig.  2,  stage  of  growth  in  which  the  cap 
begins  to  expand,  exposing  the  tender  pink  of  the  gills;  Fig.  3,  mature  plant,  bell- 
shaped  and  **maned,"  with  movable  ring  detached  from  the  pileus,  and  with  stem 
unequal  and  rootin>j:  Fig.  4,  sectional  view,  showing  hollow  stem,  thin  cap,  aud 
broad,  free,  linear  gill;  Fig.  5,  spores  black. 

MAUASMIU8  OREADES  Fr.     "Fairy  Ring  Mushroom." 
(Edible.) 

This  mushroom,  found  in  hedges  and  orchards  from  May  to  October, 
belongs  to  a  non-putrescent  genus  and  dries  readily.  The  cap  of 
Marasmiits  oreades  is  of  a  pale  ocherous  tint,  shaded  sometimes  with 
rufous  or  reddish  brown.    Stem  and  gills  are  of  the  same  color. 

This  species  is  described  by  Prof.  Peck  as  follows: 

Pileus  fleshy,  firm,  smooth,  convex,  then  expanded,  often  irregular  and  broadly 
subumbonate,  watery,  fulvous  when  moist,  whitish  or  cream-colored  when  dry; 
lamella>  broad,  distant,  free,  >^hitish  or  cream-colored;  stipe  equal,  smooth,  solid, 
sometimes  rooting.  I  have  never  seen  it  forming  a  complete  ring,  but  it  often  forms 
a  part  of  oue. 
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Plate  I. 


L.  Krieger.  Pinx. 


RUSSULA   VIRESCENS,   Fr.(EdIBLC) 

The  Verdette.  From  Nature. 

Collected  in  the  District  of  Columbia. 


AVIU    CO   LITM.FMILA 
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Plate  II. 


L.  Krieger.  Plnx. 


COPRINUS  COMATUS  Fr.(EdIBLE) 

The  Maned  Mushroom. From  Nature. 
Collected  in  the  District  of  Columbia. 
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Plate  III. 


L.K. after  Gillat. 


Marasmius  oreades  Fr.(  Edible) 

The  Fairy  Ring  Mushroom. 
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Plate  IV. 
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A.  (HYPHOLOMA)  SUBLATERITIUS  Schaeff. 
Edible.     Collected  in  the  State  of  Maryland. 


DIVISION   OF   MICROSCOPY.  ,  301 

EXPLANATIOX   ON   PLATE   III. 

In  Plato  111  Fig.  1  represents  an  immature  plant ;  Fij^.  2,  cap  expanding  with  growth ; 
Fig.  3,  cap  further  expanded  aodslightly  nmbouate ;  Fig.  4,  mature  specimen,  cap  plane 
or  fully  expanded,  margin  irregular  and  smooth,  stem  equal,  smooth,  and  riuglcss; 
Fig.  5,  section  showing  gills  broad,  free,  ventricoae,  unequal,  and  flesh  white  j  fig.  6, 
spores  white. 

Agaricx'S  (Hypboloma)  sublateritius  Schaeff. 

(Edible.) 

Some  of  the  older  authors  deemed  this  a  jjoisonous  mushroom,  but  it 
has  been  frequently  eaten  by  the  writer  and  others  iu  quantity  without 
bad  effects.  This  species  is  very  plentiful  in  Prince  George  County, 
Md.,  where  a  stump  measuring  from  3  to  4  feet  iu  height  literally  cov- 
ered with  these  mushrooms  was  recently  observed.  They  grow  in  pine 
and  oak  woods  in  groups  of  50  or  more,  and  are  generally  found  on  rot- 
ting tree  stumps. 

Explanation  of  Pijvtk  IV. 

This  plate  represents  a  group  of  wild,  edihlo  mushrooms,  found  in  great  abundance 
in  the  fall  of  the  year  and  oven  as  late  as  January,  frequently  in  such  dense  clusters 
that  only  their  caps  can  be  observed. 

The  cap  of  Aijaricas  snblatcriliua  is  of  a  brick-red  color,  with  edges  iialo  straw. 
Gills  at  first  a  dirty  white,  turning  in  advanced  age  to  a  dark  olive  green.  The  stem 
tapers  downward,  and  within  an  inch  of  its  attachment  to  the  cap Isof  a  very  light 
straw  color.  Towards  the  root  it  is  covered  with  patches  and  lines  of  burnt  sienna 
color.  Uncooked  it  has  sometimes  a  slightly  bitter  taste,  which  disappears  when 
it  is  stewed  with  butter,  popper,  and  salt. 

CRYSTALLIZATIONS  OF  SEED-OIL  FATS  AND  ANIMAL  FATS. 

Kecent  investigations  demonstrate  that  the  crystalline  forms  of  the 
animal  and  vegetable  fats  differ  materially.  To  illustrate  this  in  some 
degree,  two  plates  of  vegetable  fats  arc  submitted  in  contrast  with  one 
plate  of  animal  fats.  To  obtain  crystals  of  the  fatty  glycerides  of  ani- 
mal fats,  the  melted  fat  should  cool  gradually  for  about  ten  hours  in  a 
temperature  of  about  65^  F.,  in  order  to  get  the  fully  developed  crys- 
tallization.   The  fat  of  plants  will  crystallize  within  as  many  minutes. 

CHAUL31UGKA  FAT  (extracted  from  the  seeds  of  Gynocardia  odorata 

E.  Br.). 

For  the  purpose  of  securing  interesting  and  beautifiil  groupings  of 
the  crystals  of  seed  fats,  the  method  here  outlined  must  be  strictly  fol- 
lowed: otherwise,  some  of  the  forms  illustrated  can  not  be  obtained. 
Thesolidfatusedin  the  production  of  the  crystals  seen  in  Plate  v,  Fig.  1, 
was  secured  from  the  oil  of  chaulmugra  seed.  (For  further  information 
concerning  the  medicinal  properties  of  this  seed  oil  see  No.  20  of  the 
Imperial  Institute  Series,  published  by  the  Indian  department  of  reve- 
nue and  agriculture.)  In  preparing  chaulmugra  fat  for  micro-photogra- 
phy put  a  small  portion  of  it  on  a  microscopical  slide,  placing  over  it 
a  glass  cover  such  as  is  used  in  general  mounting.  Heat  the  slide  over 
a  spirit  lamp  until  the  fat  melts—do  not  overheat — and  allow  it  to  cool 
in  a  temperature  of  about  60^  F.  Within  a  few  minutes  the  mount  will 
appear  white,  owing  to  the  crystallization  of  the  fat.  The  slide  is  now 
ready  for  observation  under  the  microscope.  The  same  slide  may  be 
reheated  and  allowed  to  cool,  giving  similar  results.  Although  various 
crystallizations  of  this  fat  are  obtained,  all  exhibit  sameness  of  minutite 
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of  crystallization.  It  is  found  that  heating  chaulniugra  fat  to  the  f  uiniiig- 
point  causes,  it  would  seem,  a  di.^sipation  of  some  volatile  glycericlo, 
therebychanging  the  crystallization;  therefore,  this  fat  should  not  l>e 
submitted  to  fuming  heat,  as  is  the  method  with  the  animal  fiits. 

COOOANUT   OIL. 

Platev,Fig.2,repre8ent8anoilfromColombo,  (3eylon,  derived  frointlie 
seedsofa  species  of  palm  known  botanically  as  Cocos  nucifcra.     The  oil 
which  is  obtained  from  the  seeds,  either  by  hot  pressure  or  by  boilingr 
the  see<ls  in  water,  is  of  a  butyraceous  consistency,  wliite,  and  of  ratlier 
a  peculiar  odor.    The  extensive  geographical  distribution  of  this  treo 
is  accounted  for  by  the  fact  of  the  tree  gi^owing  in  such  close  proximity 
to  the  sea  that  the  ripe  fruit,  falling  on  the  beach,  is  washed  away  by 
the  waves  and  afterwards  cast  upon  distant  shores,  where  it  readily 
vegetates.    It  has  been  said  that  in  this  way  the  coral  islands  bavo 
become  covered  with  these  palms.    It  is  also  worthy  of  remark  that  tbo 
triangular  form  of  the  fruit  facilitates  its  progress  through  the  waves. 

CARAPA,   OR   "crab"   OIL   FAT. 

Carapa  or  ^•crab''  oil  is  expn»ssed  from  the  seeds  of  a  tree  native  to 
tropical  America,  the  West  Indies,  andGuinea.  Platevi,Fig.l,  repre- 
sents the  crystallizations  peculiar  to  "crab"  oil  fat.  The  sample  of  oil 
from  which  the  fat  was  extracted  for  the  illustration  came  from  the 
island  of  Trinidad.  The  oil  is  suitable  for  illuminating  purposes,  and, 
it  is  said,  is  also  used  by  the  natives  of  tropical  regions  to  anoint  the 
hair.  In  cool  temperatures  this  oil  hardens  into  a  solid  fat.  Botani- 
cally, the  tree  from  which  this  oil  is  obtained  is  known  as  Carapa  gui- 
anensis  Aub. 

"paxmoil"  fat. 

Plate  VI,  Fig.  2,  represents  the  crystallized  fat  of  ^-^  palm  oil,'' obtained 
from  the  seeds  of  a  species  of  palm  tree  native  to  western  tropical 
Africa,  Elais  fjuineeiisis.  The  sample  was  received  directly  from  Liberia, 
on  the  coast  of  Africa. 

ANIMAL  FATS. 

Plate  VII  represents  six  animal  fats,  including  one  view  of  human  fat. 
Fig.  1  represents  the  crystallization  of  cow's-butter  fat.  This  smooth, 
rounded  form  is  very  frequently  met  with  in  testing  butter  of  the  Short- 
horn breed  of  cows.  Fig.  2  represents  the  forms  very  frequently 
observed  in  butter  from  the  Jersey  breed;  the  crystallizations  gener- 
ally exhibit  an  uneven  outline.  Fig.  4  shows  the  crystallizations  of  a 
butter  from  a  cross-breed  of  Jersey  and  Shorthorn;  Fig.  3,  mnsk- 
rat- fat  crystals;  Fig.  5,  human-fat  crystals;  Fig.  C,  fat  crystals  of  a 
monkey  which  died  of  consumption.  Several  fats  of  this  tribe  received 
from  the  National  Museum,  recently  tested,  including  the  fat  of  an 
ouraug-outang,  yielded  the  same  characteristic  crystals  (stearin). 
It  has  been  found  that  stearin  is  a  less  soluble  fiit  than  j)almitin,  hence 
it  seems  probable  that  palmitin  is  more  readily  absoi*bed  at  a  high  tem- 
perature of  the  blood,  than  stearin.    {See  Fig.  6.) 
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Plate  V 


Chaulmuora  Fat  Crystals. 


CocoA-NuT  Fat  Crystals. 
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Plate  VI 


Carapa  Fat  Crystals 


Palm  Fat  Crystals. 
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Siu :  I  have  tho  honor  to  subHtit  my  eighth  annual  report  ni>on  the 
work  of  the  Division  of  Forestry,  including  also  a  presentation  of  the 
methods  of  German  forest  nfianagement  as  illnstratcd  at  the  World's 
Fair. 

Very  reHi)fectfttlly, 

B.  E.  Ferkow. 

CMff. 
Ron.  J.  Steblinc^  Morton^ 

Secretary. 


l^ORK  OF  THB  7BAR. 

OFFICE  WORK. 

The  increase  in  the  correspondenee  of  this  division,  iu  answer  to 
inquiries  for  information  on  general  and  sx>e€ifiic  snbjeets,  as  note^l  in 
former  reports,  has  eontinnted  during  the  present  year.  The  demands 
thus  made  on  tho  time  of  the  writer  and  of  tho  office  force  in  general 
can  of  course  he  met  only  by  neglect  in  other  directions,  namely,  the 
X)arsuit  of  special  lines  of  investigation  and  the  prcparatioa  for  imbli- 
cation  of  such  material  as  has  accumulated.  Hence  many  reports  and 
bulletins,  the  publication  of  which  has  been  contemplatetl  and  promised 
from  year  to  year,  still  await  the  editorial  hand  to  fit  them  l[>r  publi- 
cation. The  d^ay  in  this  latter  re^>ect  may  not  always  be  considered 
detrimental,  since  with  new  information  added  in  the  course  of  time 
the  reports  can  be  made  more  complete  and  satisfactc^ry,  but  it  is 
annoying  sometimes,  when  information  asked  for  exists  on  file  in  manu- 
script and  can  be  furnished  only  by  typewritten  copy,  absorbing  much 
time  of  the  clerical  force.  The  need,  alluded  to  iu  the  last  report,  of  an 
increased  office  force  in  the  direction  of  experts  who  can  give  advice 
in  technical  matters  and  are,  in  addition,  endowed  with  a  sense  of  that 
literary  perspective  which  renders  them  fit  for  editorial  work,  still 
exists  and  in  an  increased  degree. 

TEWBKR  INVESTlCtATIONS. 

The  major  part  of  the  funds  of  tiie  divisfon  has  been  devoted,  the 
same  as  last  year,  to  the  timber  investigations,  for  which  an  increased 
appropriation  had  been  granted,  and  which  have  continued  to  present 
the  most  practical  and  useful  work  for  the  division  to  undertake. 

The  first  results  of  the  investigations  have  been  made  public  in  a 
XMPOgress  report,  being  Bulletin  8,  or  Part  n  of  the  series  which  is  to 
be  continued  uudcr  the  caption  of  "Timber  Physics.''    It  comprises 
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some  of  the  results  of  mechanical  tests  on  longleaf  pine,  aud  also  of 
chemical  analyses  and  other  inquiries  designed  to  determine  the  influ- 
ence of  turpentine  orcharding  on  the  timber  of  that  species.  While 
these  results  are  of  interest  and  conclusive  as  far  as  fixing  the  rang^e 
of  strength  of  the  species,  establishing  beyond  doubt  the  influence  of 
the  degree  of  seasoning  as  well  as  that  of  specific  weight  on  strength, 
determining  also  beyond  question  the  absence  of  influence  on  strength 
of  the  heartwood  due  to  bleeding,  in  other  directions  they  must  be 
taken  only  as  indications  by  no  means  definitive,  and  the  discussion  of 
the  results  is  only  tentative  and  an  earnest  of  what  is  to  follow  when 
the  data  can  be  more  carefully  correlated. 

In  work  so  comprehensively  planned  and  carried  on  with  such  a 
small  force,  the  accumulation  of  data  alone  necessarily  occupies  the 
longest  time,  and  generalizations  from  the  same  must  be  delayed  rather 
than  hastened,  lest  the  mistakes  of  the  past  which  it  is  proiK)Sed  to  cor- 
rect be  thereby  repeated.  The  main  result  of  this  year's  work,  then, 
resumed  after  several  months'  discontinuance  for  laek  of  funds,  has 
been  the  accumulation  of  additioiml  data  on  the  pines  of  the  South. 
There  have  now  been  collected  and  in  part  tested  and  examined  alto- 
gether 370  trees,  from  IG  different  stations.  Of  these,  24  are  Xorthern 
pines,  G5  oaks  of  7  different  species,  23  bald  cypress,  and  the  balance 
of  258  belongs  to  the  four  important  Southern  i^ines  (longleaf,  short- 
leaf,  loblolly,  and  Cuban),  with  collections  from  Arkansas,  Texas,  Lou- 
isiana, Alabama,  Georgia,  and  South  Carolina;  the  longleaf  pine  receiv- 
ing the  lion's  share,  with  117  trees,  from  0  stations  and  10  different 
sites. 

Thanks  are  again  due  to  the  various  railroad  comi)anies,  whose  gene- 
rosity in  transporting  test  material  free  of  charge  has  made  it  possible 
to  handle  much  larger  amounts  than  our  funds  would  otherwise  have 
peimitted.  Especially  are  we  under  obligation  to  the  management  of 
the  Louisville  and  Nashville  Eailroad,  over  whose  lines  nearly  all 
material  collected  enters  St.  Louis.  Not  less  generous  support  has 
been  given  by  the  East  Tennessee,  Virginia  and  Georgia  Railroad 
Company  from  the  East,  while  the  Iron  Mountain  aud  Southern  Pacific 
roads  kindly  furnished  the  transportation  from  the  Southwest. 

The  results  of  physical  examinations  of  the  longleaf  pine  for  43  trees 
from  four  sites  have  been  compiled  by  Mr.  Eoth  and  will  be  ready  for  pub- 
lication shortly.  The  principal  points  of  interest  brought  out  so  far 
may  be  summarized  as  follows : 

The  rate  of  growth  in  height  of  tbis  pine  (P.  paUtstris)  is  similar  to 
that  of  the  white  pine  (P.  Sfrohm);  it  is  greatest  between  the  fifteenth 
and  fiftieth  year;  the  height  of  the  ordinary  merchantable  trunk,  60 
to  70  fcetj  is'usually  attained  at  or  before  the  age  of  CO  to  70  3''ear8, 
w^hilo  CO  to  100  feet  may  be  regarded  as  a  fair  average  height  for  this 
species.  The  rate  of  growth  in  volume  of  the  timber  is  fairly  constant 
after  the  age  of  60  to  70  years,  but  of  course  the  increase  in  diameter 
becomes  correspondingly  slower  with  age,  so  that  old  trees  add  but 
about  one-half  as  much  to  their  diameter  each  year  as  do  trees  of  125  years 
and  less — an' observation  of  economic  value  to  the  operators  of  large 
tracts  of  pine  lands.  From  these  and  other  considerations  it  appears 
that  the  species  may  possibly  be  managed  with  an  average  rotation  of 
about  100  years,  producing  then  the  largest  amount  of  good  milling 
timber  per  acre,  while  for  heavier  timber  the  rotation  would  have  to  be 
extended  to  160  years. 

It  also  appears  from  numerous  determinations,  measurements,  and 
tests  that  the  position  of  the  European  foresters  in  maintaining  as  a 
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general  law  that  couiferoiis  wood  of  slow  growth  is  better  than  tliat  of 
rapid  development  does  not  apply  to  this  species.  It  also  appears 
that  the  wood  produced  by  young  trees,  50  to  100  years  old,  is  of  better 
quality  than  that  laid  on  by  trees  200  or  more  years  old,  much  excel- 
ling it  in  its  specific  weight  and  consequently  in  its  strength  and  resis- 
tance. 

In  selecting  lumber  of  this  kind  for  particular  puri^oses  theproportions 
(or  relative  width)  of  dark  brownbandsof  summer  wood  markingthoouter 
part  of  the  yearly  rings  will  bo  found  the  safest  criterion  for  the 
specific  weight  and  the  strength  of  both  the  sap  and  heart  wood,  so 
that,  with  the  exception  of  so-called  *^  light  wood,'^  the  weight  and 
strength  of  seasoned  wood  varies  with  the  color  effect,  the  wood  of 
the  lightest  color  being  also  lightest  in  weight  and  inferior  in  strength. 
In  the  same  way  the  wood  in  the  interior  of  an  old  tree  is  heavier  and 
stronger  than  that  near  the  periphery.  The  wood  of  any  given  period 
ofyears  decreases  in  weight  upward,  so  that  the  wood  ofthe  upper  logs 
ot  the  same  period  of  growth  is  lighter  and  furnishes  less  durable  and 
weaker  material  as  was  indicated  in  published  results  of  the  preliminary 
examinations.  Water  forms  about  IC  to  20  per  cent  of  the  weight  in 
the  fresh  lieartwood  and  45  to  50  per  cent  of  the  sapwood.  It  appears 
to  be  more  abundantin  the  sapwood  of  old  than  that  of  young  trees  and 
also  more  abundant  in  the  sapwood  of  thp  upper  parts  of  the  trunk 
than  of  the  lower. 

The  uhrinking  and  swelling  of  this  wood  in  drying  or  in  soaking  is 
found  to  bo  greater  in  the  sapwood  than  in  the  lieartwood,  greater  in 
heavy  than  in  light  wood.  The  average  values,  from  which  there  are 
many  slight  exceptions,  indicate  that  the  shrinkage  as  a  per  cent  of 
the  fresh  volume  is — 

In  lieartwood  abont  15  per  cent  of  Rpocific  gravity  X  100,  in  sapwood  about  20  per 
cent  of  spocifio  gravity  X  100;  i.  e.,  if  tlio  specific  gravity  of  a  piece  of  heart  wood  is 
0.60,tho  shrinkage  per  ccntmay  be  placed  at  15  pcrcent'of  G0  =  9percent,  andif  tho 
piece  were  sapwood,  its  shinkago  per  cent  would  bo  20  per  cent  of  G0  =  12  per  cent. 

These  generalizations  seem  warranted  by  the  results  of  experiments 
on  carefully  prepared  pieces  measured  with  caliper,  and  also  determina- 
tions on  microscopic  sections,  which  latter  especially  leave  no  doubt  as 
to  the  influence  of  weight — amount  of  substance  in  a  given  volume — on 
the  shrinkage  of  the  tissue,  notwithstanding  the  contrary  opinions 
expressed,  even  of  late,  and  by  such  acknowledged  authority  as  Dr. 
Nordlinger  and  others. 

This  timber-investigation  work  has  met  with  the  highest  apprecia- 
tion and  praise,  not  only  from  those  concerned  in  its  results,  from  the 
domestic  technical  press,  and  from  a  special  committee  of  the  jury  of 
awards  at  the  World's  Fair,  but  also  by  the  reviewers  of  the  same  in 
foreign  technical  journals,  one  of  whom,  himself  in  charge  of  similar 
work  for  the  Prussian  Government,  uses  the  following  language  in  the 
leading  forestry  journal  (Danckelman's  Zeitschrift,  1893,  p.  536): 

This  plan  of  .work  is  as  remarkahle  for  ita  scope  as  for  consistent  pursuit  of  an 
•rainentiy  practical  result.  Although  Germany  has  accomplished  a  great  deal  in 
some  directions  of  this  field,  especially  in  investigating  the  laws  of  growth  and  wood 
•tructure,  wo  aro  yet  far  from  having  such  a  comprelieusivo  and  indisponsahlo  knowl- 
edge even  of  our  most  important  timhers.  Wo  must  admit,  with  a  certain  sense  of 
humiliation,  that  the  Americans  show  us  what  it  is  we  really  ought  to  know,  and 
that  tliey  have  already  by  far  surpassed  us  in  the  elaborate  organization  for  these 
investigations. 

Nevertheless,  it  has  become  apparent  that  in  the  practical  execution 
of  the  plan  there  are  discrepancies  which  necessitate  some  changes 
AG  03 20 
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in  nietliods.  The  local  separjition  in  three  different  places  of  the  tost 
work,  the  physical  examination,  and  the  direction,  which  occasioned 
friction,  delay,  and  lack  of  mobility,  has  in  part  been  remedied  by  the 
transfer  of  Mr.  Roth  to  Washington,  where,  however,  only  temporary 
and  insuflicient  facilities  for  the  physical  laboratory  can  yet  be  secured. 
TJic  ffrowiug  collection  of  study  material,  unique  in  the  world,  is  too 
valuable  to  be  left,  as  now,  in  a  wooden  shed,  liable  to  conflagration  at 
any  time;  nor  are  the  accommodations  and  facilities  available  for  the 
work  sufticient  or  suitable.  These  disadvantages  should  be  removed  as 
soon  as  possible.  It  has  also  become  .apparent  that  a  more  careful  divis- 
ion of  the  test  work  will  have  to  be  made  into  what  might  be  called  wholc- 
saleor  commercial  testing  and  testingfor  the  finer  coiTelations,  especially 
betweeu  structure  and  qualities.  This  last  necessitates  a  careful  sub- 
division of  the  test  material  according  to  judgment  in  each  case,  which 
can  not  bo  reduced  to  strict  rule.  Ilence,  at  least  part  of  the  testing 
will  linally  have  to  be  done  under  the  immediate  control  and  personal 
supervision  of  the  investigator  of  the  physical  properties  here  at  Wash- 
ington. Tliis  is  the  more  desirable  when  certain  special  minor  inves- 
tigations are  to  be  instituted  from  time  to  time  as  called  for.  Of  such 
investigations  the  following  have  been  continued,  begun,  or  planned 
during  tlie  year: 

CHEMICAL   ANALYSES    OF   WOODS. 

In  continuance  of  tlie  work  on  the  influence  of  bleeding  for  turpen- 
tine there  have  been  made,  under  the  direction  of  the  Chemist  of  the 
Dei)artnient,  some  1,000  analyses  of  bled  and  unbled  timber  to  verify 
the  conclusions  already  reached,  with  results  which  leave  no  doubt 
as  to  the  correctness  of  the  former  deductions.  The  material  used 
lor  those  analyses  having  been  from  collections  that  had  been  exposed 
to  the  air  for  a  length  of  time,  hence  losing  by  evaporation  unknown 
quantities  of  resinous  matter,  a  new  series  of  exx)eriments  has  been 
instituted  to  determine  the  actual  amounts  and  behavior  of  resins  in 
the  living  tree,  thereby  furnishing  data  not  only  for  a  better  knowl- 
edge of  the  physiology  of  resins,  but  also  indications  for  a  more  rational 
metliod  of  turpentine  orcharding. 

The  work  on  tannins  has  also  had  further  attention.  The  opportunity 
afforded  by  the  World's  Fair  of  becoming  acquainted  with  the  tanning 
value  of  many  materials,  hitherto  not  at  all  or  little  known  to  the  trade, 
led  to  tlie  making  of  analyses  of  such  materials  exhibited.  Some  70 
materials — barks  and  woods — mostly  from  South  America,  were  col- 
lected and  in  i)art  analyzed.  Materials  of  domestic  origin  have  also 
been  collected  and  are  awaiting  investigation. 

There  has  of  late  years  come  about  a  change  of  methods  in  the  con- 
struction of  large  storage  houses,  mills,  etc.,  wood  being  substituted  for 
iron  or  steel  girders,  because  of  the  experience  that  the  latter  are  more 
apt  to  lead  to  total  loss  of  the  building  by  fire  than  when  wood,  stone, 
or  brick  is  used ;  the  heat  bending  the  metal  beams  out  of  shape,  thereby 
occasioning  a  collapse,  while  burning  wooden  beams  will  remain  in  shape 
until  their  carrying  power  is  destroyed.  It  is,  of  course,  desirable  in 
such  structures  to  employ  such  kinds  of  wood  as  most  resist  destruction 
by  fire,  combining  with  this  quality  the  necessary  strength  and  the 
existence  of  available  quantities  and  sizes.  There  have  never,  so  far  as 
we  know,  been  any  systematic  experiments  made  to  determine  the  rela- 
tive inflammability  and  combustibility  of  various  timbers;  hence  an 
investigation  of  these  questions,  appearing  of  considerable  practical 
importance,  has  been  planned  and  will  presently  be  carried  out. 
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Investigations  into  shrinkage  and  swelling,  and  into  the  effect  of 
different  modes  of  seasoning,  are  also  in  progress. 

TREE  MEASUREMENTS   AND   ACRE- YIELD   DETERMINATIONS. 

In  addition  to  these  laboratory  investigations  there  has  been  begun 
a  line  of  field  work  which  branches  over  into  the  field  of  forest  biology. 
This  is  a  series  of  tree  measurements  and  acre- yield  determinations, 
which  are  to  serve  the  purpose  of  ascertaining  the  rate  of  growth  of 
various  timbers  under  various  conditions  at  various  ages.  This  inves- 
tigation is  carried  on  in  connection  with  the  collection  of  test  material  in 
the  forest,  and  supplemented  by  measurements  on  the  test  material  itself 
at  the  laboratory.  Besides  on  the  pines  of  the  South,  such  measure- 
ments have  been  begun  on  the  spruce  and  white  pine  in  Maine,  where 
the  division  was  fortunate  enough  to  find  a  competent  man  available 
for  the  work  in  Mr.  Austin  Carj'. 

Cooperation  with  the  iNew  York  State  forest  commission  in  this  line 
of  investigations  has  been  initiated,  and  it  is  hoped  that  further  coiip- 
eration  in  other  localities  can  be  obtained,  in  order  to  cover  as  much 
territory  as  possible. 

AVithout  the  knowledge  obtained  in  this  manner  we  shall  never  bo 
able  to  discuss  forestal  operations  intelligently,  least  of  all  the  ques- 
tion of  profitableness  of  forest  management,  which  can  be  answered 
only  when  knowing  the  productive  capacity  of  the  various  species 
under  different  conditions. 

Since  some  of  the  readers  of  this  report  may  desire  to  make  measure- 
ments of  this  kind  for  their  own  sake,  or  for  the  benefit  of  this  division 
and  forestry  knowledge  in  general,  the  schedules  used  in  the  work, 
which  have  proved  practical  in  the  woods,  are  subjoined  on  the  follow- 
ing pages.  Blank  schedules  can  be  furnished  by  this  office  on  appli- 
cation. 

BOTANICAL   WORK. 

The  botanist  of  the  division  was  principally  occupied  with  prepara- 
tion {ind  installation  of  exhibits  for  the  World's  Fair,  and  spent  most 
of  the  time,  while  the  Exposition  lasted,  in  charge  of  the  exhibit.  The 
herbarium  of  the  division  has  grown  during  the  j^ear  by  an  addition  of 
500  specimens,  and  without  any  specific  expenditure  is  gradually 
becoming  valuable  in  the  matter  of  series  of  material  for  comparative 
study  of  climatic  influences  in  native  and  exotic  forest  trees.  He  has 
also  prepared  the  material  for  and  supervised  the  artists  who  are  work 
ing  on  the  plates  which  are  to  illustrate  the  monographs  of  timber  trees 
so  often  promised  and  so  long  delayed  in  publication.  It  is  hoped  that 
they  can  be  published,  now  much  amplified,  during  the  year. 

The  manuscript  of  the  elaborate  account  of  the  endemic  and  exotic 
arborescent  flora  found  in  the  District  of  Columbia,  esi)ecially  in  the 
parks  of  the  city  of  Washington,  which  was  undertaken  with  assist- 
ance of  funds  from  the  National  Museum,  has  in  part  been  revised  and 
is  also  to  be  published  soon. 

The  revision  of  the  nomenclature  of  Korth  American  trees,  also  com- 
pleted in  manuscript,  still  requires  the  attention  of  the  botanist  for 
eventual  changes  as  new  knowledge  comes  to  light.  It  has  been 
thought  best  to  delay  the  publication  until  the  need  of  possible  changes 
grows  less  and  a  more  settled  policy  as  to  the  rules  of  nomenclature  to 
be  followed  has  been  adopted  by  botanists.  To  turn  this  delay  into 
an  advantage  it  is  proposed  to  add  to  the  synonymy  descriptive  matter, 
which  will  make  the  publication  more  widely  useful. 
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I^IOLOGICAT.   IXVKSTIGATIONS. 


[Blank  (o  l.o  filled  by  collector.] 
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INSTRUCTIONS. 


Number  trees  measured  in  same  camp  and  conditions  consecutively;  underscore 
descriptive  "words  where  given,  whether  standing  free  or  crowded,  or  note  brielly 
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otber  conditiona  of  position  and  give  surrounding  species.  Use  4-foot  rulo  and 
gauge.  In  all  cases,  if  possible,  take  two  measurements  of  diameter  at  right  angles 
and  note  average. 

(1)  Make  notes  as  to  crown  and  neighboring  trees. 

(2)  Measure  tho  total  height. 

(3)  Measure  tho  length  of  timber  from  stump  to  first  crown-forming  limb. 

(4)  Measure  the  diameters  with  calipers  every  4  feet  from  the  ground  up. 

(5)  Count  tho  rings  on  tho  stump,  and  on  top  of  each  log  section,  beginning  at  the 
periphery  and  marking  every  10th  ono  with  pencil,  and  note  for  each  cross-section : 

(a)  Height  from  ground  anil  diameter. 

(b)  Total  number  of  rings. 

(c)  Thickness  of  bark. 

(d)  Width  of  and  number  of  rings  in  tho  sajj-wood. 

(c)  Lay  on  tho  rule  and  note  the  distance  Irom  the  periphery  of  the  wood  (not 
bark)  to  tho  limit  of  the  1st,  2d,  etc.,  group  of  rings,  or  to  the  lOth;  to  the  20th;  to 
tho  oOth,  etc.,  rin^. 

Note. — If  the  rings  are  over  2  mm.  wide,  measure  them  in  groups  of  10  rings;  if 
less  than  2  mm.,  measure  in  groups  of  20  rings. 

DISTRIBUTION  OF  HAND  COLLECTIONS. 

The  exhibit  of  American  woods  at  the  World's  Fair  started  quite  a 
demand  for  hand  collections  by  public  institutions  and  private  individ- 
uals. To  satisfy  such  demand  as  far  as  the  means  of  the  division 
allowed,  the  blocks  of  wood  remaining  over  from  various  collections 
(some  4,000^  stored  at  the  Department  were  shaped  into  small  pieces 
and  were  properly  labeled,  divided  into  a  number  of  collections,  and 
distributed,  the  object  of  this  distribution  being  to  stimulate  interest 
in  the  study  of  our  timber  wealth,  especially  in  schools  and  colleges. 
Full  collections  were  exchanged  for  similar  favors  with  the  Forestry 
Institute  of  St.  Petersburg,  Eussia;  Tokio,  Japan;  and  Eberswalde, 
Prussia;  and  in  addition  some  fifteen  sets  were  sent  on  application  to 
public  educational  institutions  and  individual  applicants.  Some  few 
sets  remain  for  future  disposal. 

SEED  AND  SEEDLING  DISTRIBUTION. 

Under  the  provision  of  the  law  directing  the  distribution  of  "valua- 
ble economic  tree  seeds  and  plants,"  some  300  pounds  of  various  seeds 
in  4,000  packages  were  distributed  to  500  applicants,  mostly  from  the 
prairie  and  Western  States.  In  addition  some  5,000  cuttings  of  superior 
strains  of  osier  willows  were  sent  to  State  experiment  stations  and  to 
some  one  hundred  individual  applicants.  Some  5,000  seedlings  of  black 
walnut,  grown  for  the  Department  on  the  grounds  of  the  Maryland 
Agricultural  Experiment  Station,  are  now  available. 

As  has  been  repeatedly  urged,  the  practical  results  derived  from  this 
provision  of  the  law,  at  least  in  its  present  form,  are  of  little  value  in 
proportion  to  the  expenditure  of  money  or  energy — outlays  which  appear 
almost  wholly  a  waste. 

The  object  of  such  distribution  can  be  only  twofold,  namely,  to 
encourage  forest-planting  and  to  test  the  adaptation  of  certain  kinds  to 
certain  climatic  or  soil  conditions.  There  is  no  doubt  that  the  supply 
of  plant  material  could  be  made  an  effective  incentive  to  the  settler  on 
the  treeless  plain ;  not  that  the  cost  of  the  material  is  of  so  much 
moment  to  the  settler  in  many  cases,  but  the  inconvenience  of  procur- 
ing it  and  the  uncertainty  of  obtaining  proper  material  often  deters 
him.  But  since  forest-planting  means  planting  on  large  areas  and 
requires  a  large  number  of  plants  to  the  acre,  the  scale  on  which  such 
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au  adequate  distribution  must  be  made  appears  at  once  as  a  practical 
barrier  to  a  successful  use  of  the  scanty  appropriations  set  aside  for 
tbis  division.  As  shown  elsewhere,  even  if  the  distribution  had  been 
confined  to  the  timber-claim  plant<3rs — an  unjust  discrimination — and 
not  more  than  enough  material  for  1  acre  were  furnished  (a  small  cnongh 
encouragement),  the  amount  to  be  spent  in  that  direction  would  have 
to  be  not  less  than  $150,000. 

Other  countries  much  smaller  than  ours  use  this  means  of  encourag- 
ing forest  culture,  with  a  full  realization  of  the  fact  that  to  be  effective  it 
must  be  on  a  tolerably  large  scale;  thus,  the  Prussian  forest  department 
furnishes  from  its  nurseries  some  40,000,000  seedlings  free  of  charge 
and  24,000  pounds  of  seed  at  nominal  cost;  the  council  of  agriculture 
in  Bohemia  (5,500,000  inhabit.ants),  in  cooperation  with  agricultural 
and  forestry  associations  and  individual  estate-holders,  distributes  from 
3,000,000  to  4,000,000  plants  and  1,500  pounds  of  seeds.  The  ca!)tonal 
governments  of  Switzerland  (2,700,000  inhabitants),  besides  giving  sub- 
ventions for  reforestation  to  the  amount  of  $25,000,  furnish  also  5,000,000 
to  0,000,000  plants  and  1,500  pounds  of  seed. 

In  addition  to  the  impracticability  from  a  financial  point  of  view, 
there  is  also  an  objection  on  the  ground  that  many  kinds  of  tree  seeds 
are  apt  to  spoil  quickly  and  do  not  bear  storage  and  delayed  shipment; 
and,  on  the  other  hand,  seeds  and  young  plants  are  often  not  properly 
handled  by  the  inexperienced  planter.  Finally,  the  tardiness  of  results 
from  the  time  of  sowing  to  the  appearance  of  the  plants  and  their  first 
growth  will  tax  the  patience  of  many  beyond  endurance,  and  discour- 
agement rather  than  success  is  commonly  the  consequence. 

On  the  other  hand,  if  experiment  with  the  introduction  of  new  kinds 
or  with  the  adaptation  of  well-known  species  to  new  localities  is  the 
object,  it  would  be  better  to  have  this  done  by  the  experiment  sta- 
tions, which  are  better  prepared  to  do  such  work,  the  permanency  of 
which  insures  more  continued  observation,  and  their  public  character, 
moreover,  warrants  more  effectual  dissemination  of  any  experiences 
gained.  The  only  proper  manner,  then,  it  appears,  of  complying  with 
the  x^rovisions  of  the  law  is  not  a  promiscuous  distribution  of  plant 
material,  but  a  cooperation  by  this  Department  with  the  various  State 
agricultural  experiment  stations,  or,  since  these  are  mostly  well 
enough  endowed  to  work  in  their  own  way,  the  same  method  is  avail- 
able as  was  pursued  in  the  forest-phinting  experiment  on  the  sand  hills 
of  Nebraska.  Reference  to  this  experimental  planting  was  made  in 
the  last  two  reports  of  this  division,  in  which  it  was  pointed  out  how 
the  division,  in  cooperation  with  private  individuals  who  furnisli  land 
and  labor  free  of  charge,  may  undertake  bona  fide  experiments,  the 
division  supplying  plans  and  material.  A  number  of  such  stations 
distributed  through  several  States  would  eventually  furnish  object 
lessons  and  exi^eriences  in  proper  i^roportion  to  the  expenditure. 

PUBLICATIONS. 

Tlie  annual  report  of  the  Chief  of  the  Division  of  Forestry  for  the 
year  1892,  containing  a  brief  history  of  the  forestry  movement  in  the 
United  States  and  an  extensive  discussion  of  the  turpentine  industry, 
was  published  in  a  separate  issue  to  the  extent  of  15,000  copies. 

The  following  reports  or  bulletins  remain  in  manuscript  and  unpub- 
lished, partly  on  account  of  the  difficulty,  alluded  to  in  the  beginning 
of  this  report,  of  finding  the  needed  time  for  editorial  revision :   Mono- 
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grapli  of  tlio  \vliito  pine  {Pinus  Strohus),  by  V.  M.  Spalding;  Mouo- 
grapliG  of  tlio  longleaf  (Pimis  palustris),  sliortleaf  (P,  cchinata)^ 
loblolly  (P.  T(vda),  and  Cuban  -pines  (Ii.1ieterophylla)yhy  (jharlas'Miohv ; 
Monographs  of  tlio  pitch  i)ino  (P.  rigida)  and  red  pine  (P.  resinosa)^ 
by  William  F.  Flint;  Monograph  of  the  black  sprvLGQ  (Ficca Mariana)^ 
and  white  spruce  (P.  Canadensis)^  by  Kate  Furbish;  Monograph  of  the 
hemlock  (Tsif^a  Canadensis),  by  A.  K.  Prentiss;  Eeport  on  consumption 
of  wood  in  the  charcoal  iron  industry,  by  J.  Birkinbine;  Keport  on 
consumption  of  timber  in  mines,  by  F.  P.  Dewey;  Report  on  physical 
and  biological  observations  on  timber  of  the  longleaf  pine,  by  F. 
Roth;  Revision  of  nomenclature  of  North  American  forest  trees,  by  G. 
B.  Sudworth;  Handbook  of  the  arborescent  tlora  of  Washington 
City.  An  effort  will  be  made  to  bring  these  long  delayed  materials  to 
publication  during  the  ensuing  year. 

Besides  Bulletin  8,  as  ])rogress  report  on  timber  i)hysics,  referred  to 
above,  there  was  published  a  bulletin  (No.  7)  on  forest  influences, 
which  contains  an  extensive  review  of  the  systematic  observations  at 
forest  meteorological  stations  in  Europe  and  elsewhere,  as  well  as  a  dis- 
cussion of  the  influence  which  forests  have  upon  waterflow  and  sani- 
tary conditions. 

A  circular  (No.  10)  to  lumbermen  was  issued,  calling  attention  to  the 
condition  of  forest  supplies,  pointing  out  the  need  of  cooperation  of  those 
most  interested  in  the  perpetuation  of  these  supplies  in  improving  present 
methods  of  treating  the  same,  and  the  manner  in  which  this  might  bo 
done,  especially  by  legislation  looking  towards  better  iirotection  of  for- 
est property  against  loss  by  fire  and  otherwise,  a  draft  of  a  bill  embody- 
ing the  principal  features  of  such  legislation  being  added. 

In  reply  to  some  statements  in  the  public  press  by  Mr.  H.  Gannett,  of 
the  U.  S.  Geological  Survey,  which  were  calculated  to  mislead  the 
public  as  to  the  true  condition  of  our  forest  areas  and  forest  policy,  the 
chief  of  this  division  had  the  honor  of  addressing  to  the  Secretary  of  Agri- 
culture a  letter  which  was  published  in  circular  form.  Since,  however, 
correspondence  from  many  i)arts  of  the  country  shows  that  this  reply 
has  not  been  as  broadly  disseminated  as  the  original  statements,  which 
it  is  important  to  discredit,  it  is  deemed  desirable  to  give  further  publicity 
to  the  refutations  of  Mr.  Gannett's  statements,  especially  as  they  are 
axicepted  as  true  by  ill-informed  persons,  to  the  detriment  of  the  work 
of  this  division  and  the  forestry  movement  in  general. 

Letter  to  the  Scci'eianj  of  Jffriculture  reffarding  forest  growth  and  limber  eonsumptlon. 

Ox  Board  S.  S.  Allkk,  April  J,  1S03, 
Deau  Sir:  Jnst  as  I  "was  starting  on  iiiy  joiiiiiey  for  Ibo  purpose  of  coUectiDg  an 
exhibit  for  the  WorbVs  Fair,  illustrative  of  tlio  methods  employed  in  German  forest 
department?^  a  friend  handed  mo  an  article  published  April  1  in  tho  Evening  News 
of  Washington,  over  tho  signature  of  Henry  Gannett,  tho  chief  geographer  of  the 
U.  S.  Geological  Survey,  in  Avhich  tho  writer  undertakes  1o  show  that  efforts  to 
bring  about  a  moro  conservative  and  rational  forest  policy  in  tho  United  States  aro 
unnecessary,  because  tho  relations  of  forest  growth  to  climatic,  Eoil,  and  water  con- 
ditions aro  presumably  of  no  practical  significance,  and  because  in  his  opinion  tho 
timber  growth  in  tho  United  States  is  certainly  renewing  itself  much  faster  than  it 
is  being  consumed. 

Lest  tho  assertions  of  this  writer  bo^ivcn  circulation  without  contradiction  and 
thereby  assume  tho  dignity  of  authoritative  statement,  which  may  to  some  render  it 
doubtful  whether  tho  work  of  tho  Forestry  Division  or  of  the  American  Forestry 
Association  has  been  directed  in  tho  right  channel,  I  take  tho  liberty  of  addressing 
this  letter  to  you,  to  bo  published  if  you  see  fit.  The  official  position  which  I  hold 
renders  it  iucumbent  upon  mo  to  arrest,  so  far  as  I  may  bo  able  to  do  so,  tho  promul- 
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gatioii  of  such  false  statements  and  inferences  as  are  contained  in  Mr.  Gannett's 
article ;  and  since  the  tendency  of  the  article  is  undoubtedly  to  throw  discredit  on 
the  work  of  the  forestry  movement;  and  of  the  Forestry  Division  in  particular,  jus- 
tice to  tliem  and  to  the  division  seems  t^  require  that  public  refutation  be  mailo. 

That  there  is  a  certain  amount  of  truth  in  Mr.  Gannett's  statements  and  argu- 
ments makes  them  only  the  more  dangerous,  for  this  little  truth  hides  from  ready 
discovery  the  misstatements  and  the  flaws  in  the  argument,  and  the  public— not 
over  critical — too  readily  inclines  under  their  authority  to  erroneous  conclusions. 
In  tlie  case  of  Mr.  Gannett's  statistics,  the  misfortune  is  that  they  can  not  indeed 
bo  met  positively  with  absolutely  correct  data  on  the  other  side,  but  only  nega- 
tively with  the  certainty  of  their  incorrectness. 

Briefly,  regarding  the  status  of  our  timber  supply,  Mr.  Gannett  states  that  the 
wooded"  area  of  the  United  States  covers  approximately  1,113,000  square  miles 
(712,320,000  acres) ;  that  each  acre  produces  annually  40  cubic  feet  of  wood;  that 
wo  consume  annually  between  20  billion  and  24  billion  cubic  feet  of  wood  (accept- 
ing the  estimate  made  by  the  Forestry  Division);  that,  therefore,  no  shortage  is  to 
bo  feared,  but  that  an  overproduction  of  from  6  billion  to  10  billion  cubic  feet  of 
wood  takes  placo  on  this  area. 

Mr.  Gannett  has  become  more  conservative  regarding  the  forest  area  than  he  haa 
been  in  former  statements.  He  has  asserted  that  50  per  cent  of  the  United  States 
is  wooded;  bo  now  comes  down  to  37  per  cent.  The  Forestry  Division,  by  corre- 
spondence with  well-informed  residents  in  each  State  some  years  ago,  ascertained 
the  area  under  forest  to  be  below  500,000,000  acres.  But  we  may  readily  concede 
the  larger  area,  simply  remarking  by  the  way  that  the  failure  to  arrive  at  more  cer- 
tain flgurcs  is  perhaps  chargeable  to  Mr.  Gannett's  voice  in  shaping  tho  policy  of 
the  last  census,  for  he  it  was  who  objected  to  the  present  writer's  contention  that 
it  would  be  proper  for  the  census  to  gather  forestry  statistics. 

As  far  as  Mr.  Gannett's  estimates  and  calculations  of  woodland  areas  are  con- 
cerned, they  are  wholly  irrelevant  to  the  question  at  issue,  namely,  the  question  of 
timber  supply;  for  he  overlooks  entirely  the  character  of  such  wooded  lands  as 
timber  producers.  The  merest  tyro  in  forestry  matters,  or  any  observant  logger  or 
timber  looker,  will  be  able  to  point  out  to  Mr.  Gannett  the  difference  between  waste 
brush  lands,  such  as  to  my  own  knowledge  are  figuring  in  the  estimates  of  the 
Geological  Survey  as  woodland,  and  timber-producing  forest  growth.  The  one  is 
occupied  by  woody  growth,  to  be  sure,  but  of  kinds  which  do  not  grow  to  useful 
size  or  useful  quality  and  which  prevent  by  their  very  existence  the  occupation 
of  the  area  by  desirable  timber-producing  kinds,  becoming  thus  a  positive  hin- 
drance to  useful  forest  growth.  Uere  is  one  considerable  element  of  uncertainty 
which  Mr.  Gannett  entirely  overlooks,  thereby  exposing  an  utter  lack  of  knowledge 
regarding  timber  production.  Again,  the  merest  tyro  in  the  science  of  wood 
growth  is  well  aware  that  40  cubic  feet  of  annual  growth  of  such  character  as  enters 
into  our  wood  consumption,  and  to  which  the  accepted  estimate  of  consumption  of 
20  billion  feet  refers,  has  nowhere  been  known,  at  least  in  the  temperate  zones, 
and,  as  an  average,  over  an  area  of  more  than  700  million  acres. 

AVith  more  knowledge  than  Mr.  Gannett  in  these  matters,  I  venture  to  say  that 
bis  Agure  exceeds  at  least  three  times  the  possibilities.  How  he  arrived  at  his  extrava- 
gant figures  I  am  at  a  loss  to  understand.  Since  this  question  of  wood  growth  per 
aero  per  year  is  of  considerable  general  interest,  I  will  explain  its  conditions  more 
fully  and  cite  statistics  of  more  than  usual  reliability,  which  are  fortunately  avail- 
able to  me. 

In  the  well-managed  forests  of  Prussia  (some  35,000,000  acres),  largely  stocked  on 
poor  land,  the  average  total  production  of  wood  per  acre  for  a  long  series  of  years 
has  not  been  more  than  21  cubic  feet,  but  this  includes  branch  wood,  brusli,  and  roots, 
which  are  not  used  in  our  country.  Of  this  only  14  per  cent,  or  hardly  3  cubic  feet, 
represents  material  fit  for  the  industrial  uses;  and  we  should  add  that* in  the  United 
States  lire  wood  is  also  made  from  such  material.  In  the  Government  forests  of  Prus- 
sia (some  8,000,000  acres),  exemplary  in  their  management,  the  production  reaches 
nearly  6  cubic  feet.  The  highest-  wood  production  in  German  forests  is  reported 
from  Baden  (over  only  4,330,000  acres  of  forest)  with  somewhat  over  50  cubic  feet 
of  wood  per  acre  per  year.  Assuming  also  a  larger  per  cent  of  sizable  timber,  namely 
20  per  cent,  we  would  here  find  the  annual  production  per  acre  of  such  material  as 
we  are  in  the  habit  of  using  at  the  rate  of  10  cubic  feet  per  acre.  Competent  writ- 
ers on  the  subject,  who  believe  that  the  Government  reports  understated  the  annual 
growth,  have  calculated  the  same  to  be  as  high  as  55  cubic  feet  per  acre  (see  report 
of  Forestry  Division,  1886,  p.  184),  of  which  they  assume  27  per  cent  to  represent 
wood  over  3  inches  in  diameter;  even  this  larger  figure  would  bring  the  product  of 
sizable  wood  to  less  than  15  cubic  feet  per  year.  And  I  repeat  what  is  well  known, 
that  in  the  United  States  we  hardly  use  the  smaller  sizes  even  for  firewood. 

To  come  now  to  more  familiar  measurements,  we  can  figure  out  tho  possibilities  or 
probabilities  in  the  following  manner,  leaning  toward  extravagance  rather  than  con- 
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scrv-atism:  Any  lumberman  acquainted  with  the  various  forest  regions  of  the  United 
States  will  admit  that,  leaving  out  the  exceptional  conditions  on  the  Pacific  coast,  a 
cut  of  20,000  feet  (board  measure)  per  acre  from  our  virgin  forests  would  be  an 
absurdly  large  average  estimate;  this  would  represent,  with  excellent  practice  in  the 
pre])aration  of  the  material,  say  2,000  cubic  feet  of  round  forest-grown  timber,  and 
since  the  trees  cut  to  yield  such  material  are  atleasi  150  years  old — tbcy  are  in  reality 
mostly  over  200  years — the  annual  production  would  appear  under  such  conditions 
ns  14  cubic  feet  per  acre  per  annum,  or  about  as  much  as  the  most  advantageous 
results  reported  from  well-managed  German  forests. 

Apply  this  most  extravagant  figure  to  the  area  as  given  by  Mr.  Gannett,  and  we 
iiud  that  our  consumption  at  present  is  from  10  billion  to  14  billion  cubic  feet  in 
excess  of  what  thja  area  could  possibly  produce  as  an  annual  crop ;  or  that  we  are  cut- 
ting into  our  capital  to  the  extent  of  more  than  50  per  cent  of  our  consumption,  and 
not,  as  Mr.  Gannett  would  have  it,  that  wo  are  laying  up  for  the  future,  which,  by 
the  way,  increases  the  demands  for  wood  material  at  the  rate  of  more  than  35  per 
cent  every  decade. 

The  above  statements  show  clearly  how  utterly  untenable  is  Mr.  Gannett's  posi- 
tion, and  how  evidently  lacking  ho  is  in  knowledge  of  the  subject  he  discusses. 
Regarding  his  knowledge  of  the  relation  of  forest  cover  to  climate,  soil,  and  water- 
flow,  the  same  lack  of  familiarity  with  the  real  facts  and  their  si^ificance  is  appa- 
rent. As  these  will  be  folly  brought  out  in  a  publication  of  the  Division  of  Forestry 
(Bulletin  7)  now  in  press,  I  will  forego  arguments  in  proof  of  this  accusation,  in 
order  not  to  lengthen  this  letter. 

One  can  not  but  deex>lj^  regret  that  men  whose  position  before  the  public  imposes 
upon  them  the  responsibility  of  leading  public  opinion  intelligently  and  upon  the 
basis  of  well-established  facts  should  thus  be  found  ignoring  their  responsibility. 
I  am  encouraged  to  hope,  however,  that  your  well-known  views  regarding  the 
rational  and  C/Onservative  use  of  our  forest  resources  and  the  extension  of  forest 
areas  where  desirable  will  be  strengthened  rather  than  weakened  by  such  ground- 
less and  unwarranted  assertions  by  advocates  of  a  policy  of  laiaaezfaire  in  this 
matter. 

Respectfully  yours, 

B.  E.  Ferxow, 
Chief  of  Division  of  Forestry, 

Hon.  J.  Sterling  Morton, 

Secretary  of  Agriculture. 

CONSUMPTION  AND  SUPPLY  OP  POREST  PRODUCTS  IN  THE 
UNITED  STATES. 

Regarding  the  supply  of  forest  materials,  which  may  be  drawn  from 
the  virf^in  forests  still  in  existence,  we  have  no  data.  The  difficulties 
of  obtaining  even  the  crudest  approximations,  except  for  certain  species, 
as  the  white  pine,  the  longleaf  pine,  the  whitewood,  etc.,  are  not  only 
great  in  the  first  place,  for  many  reasons,  but  are  still  further  increased 
by  the  fact  that  the  methods  of  using  the  supplies  change  with  their 
waning,  with  methods  of  transportation,  and  with  other  economic  devel- 
opment. Thus  the  statistics  of  white  pine  and  longleaf  supplies,  given 
by  the  Tenth  Census  in  1880,  were  as  approximately  correct  as  could 
be  expected,  adverse  criticisms  notwithstanding;  but  the  lengthening 
out  of  the  supplies,  especially  of  the  white  pine  beyond  the  time,  when 
those  figures  foretold  their  practical  exhaustion,  has  been  possible  only 
through  the  reduction  of  the  average  merchantable  log  by  from  27  to 
57  per  cent — i.  e.,  while  during  the  census  year  in  Wisconsin  ( Wausau) 
for  instance,  the  average  log  was,  say,  200  feet  i)er  log  or  18  inches  in 
diameter,  in  1893  it  had  dwindled  down  to  84  feet  or  13  inches  in  diame- 
ter. While  the  census  statistics  were  based  on  the  then  practice  of 
taking  nothing  less  than  10  inches  in  diameter,  the  lumbering  is  now 
extended  to  logs  as  low  as  5  or  0  inches  in  diameter. 

No  more  striking  statement  of  the  decline  in  white-pine  supplies 
could  be  made  than  to  cite  the  number  of  feet  in  logs  which  passed  the 
nine  leading  booms  in  the  lower  peninsula  of  Michigan  in  1887,  namely 
2,217,104,985  as  against  505,134,050  feet  in  1893,  a  decrease  of  nearly  80 
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|ier  cent,  chargeable  no  doubt  in  part  to  other  modes  of  transportation, 
but  nevertheless  foreshadowing  unmistakably  the  practical  exhaustion 
of  supplies. 

EXTENT  OF  FOREST  AREAS. 

While  Tve  can  not  then  with  any  degree  of  even  approximate  accuracy- 
speak  of  the  amounts  of  standing  and  growing  timber,  we  have  some- 
what better  (although  far  from  accurate)  data  of  the  forest  areas,  from 
which  at  least  the  capacity  of  wood  production  may  be  surmised,  as  has 
been  done  in  the  above-quoted  letter  in  reply  to  Mr.  Gannett's  state- 
ments. But  here,  too,  absence  of  knowledge  as  to  the  condition  of 
these  areas  makes  a  statement  of  the  actual  supplies  possibly  on  hand  or 
growing  mere  guesswork.  Kot  only  are  there  to  be  distinguished  the 
timber  areas  which  contain  supplies  ready  for  the  axe  and  for  present 
consumption,  but  in  the  so-called  second  growth  we  must  distinguish 
the  areas  which  promise  new  supplies  of  value  and  those  brush  lands 
which  are  not  only  not  growing  a  new  timber  crop,  but  on  the  con- 
trary prevent  the  growth  of  timber  and  will  for  generations  to  come  be 
mere  waste  lauds,  as  has  been  pointed  out  in  the  above-quoted  letter. 

It  will  appear  astonishing  to  those  who  have  not  paid  attention  to 
the  question  of  the  settlement  of  this  country  to  learn  from  the  sub- 
joined table  that  while  of  the  total  country  only  18  per  cent  is  improved, 
the  better  developed  eastern  part  (east  of  Colorado)  shows  only  29  per 
cent  imx)roved,  and  even  the  long-settled  Atlantic  coast  which  we  are 
apt  to  consider  fully  occupied,  still  possesses  65  per  cent  of  unimproved 
land,  of  which  we  estimate  43  per  cent  as  woodland,  while  the  percent- 
age of  woodland  for  the  whole  country  is  25.  There  would  be  wood- 
land enough  to  satisfy  our  needs  for  many  decades  if  attention  were 
but  paid  to  its  rational  use  and  to  the  recuperation  of  the  cut-over 
areas;  but  the  condition  of  the  wooded  areas,  which  have  been  culled, 
is  well  known  to  be  so  poor,  as  far  as  market  supplies  are  concerned, 
that  for  generations  to  come  they  must  be  left  out  of  consideration. 

The  following  table,  compiled  from  tlie  most  reliable  sources  of  infor- 
mation attainable  and  correcting  any  previous  statements  made  bytbis 
division,  is  intended  to  give  information  as  to  approximate  relation  of 
improved  land,  forest  and  waste  land,  while  the  accompanying  map 
(Plate  I)  shows  by  various  grades  of  color  the  approximate  relative 
proportion  of  forest  to  total  area,  and  the  character  of  the  merchant- 
able kinds  of  lumber  that  are  derived  from  the  different  regions  is 
indicated. 

A  second  map  (Plate  ii)  shows  more  iu  detail  the  condition  of  that 
section  of  the  country  west  of  the  97°  of  longitude,  which  being  largely 
situated  in  the  dry  region  requires  greatest  attention  to  conservative 
forest  use  and  contains  still  large  areas  of  public  timber  lands.  The 
information  is  derived  from  members  of  the  U.  S.  Geological  Survey 
and  others  acquainted  with  the  region.  It  must  not  be  overlooked, 
however,  that  these  are  not  accurate  surveys  but  approximations,  and 
that  a  large  per  cent,  often  fi'om  25  to  50  per  cent  ot  the  area  falHng 
within  the  timberland  or  brushland  Jirea,  is  prairie,  open  country, 
waste  land,  or  in  cultivation.  The  location  and  size  of  the  national  for- 
est reservations  made  under  the  act  of  March  3, 1891,  have  also  been 
outlined  on  this  map,  suggesting  a  desirable  extension  of  this  policy. 
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Area. 

Per  cent. 

Total  land 
surface. 

Aereg. 
1, 900, 800,  COO 

Improved 
land  in 
farms. 

Aerct. 
357, 616, 000 

ImproToil 
land. 

18 

Brush, 

forest, 

and  waste 

land. 

Probably 
forest. 

i             26 

1          cT 

1             62 

1              42 

!              40 
29 

Brush 
land. 

Open 
country. 

United  States 

82 



, 

Maino 

19, 132, 000 
5,783,000 
5,846,000 
5. 155,  COO 
094,000 
3,100,000 

3, 044. 000 
1,727,000 
2,655,000 
1,657,000 
274,000 
1,379,000 

15 
29 
45 
32 
39 
44 

85 
71 
.'>5 
68 
CO 
55 

New  Hampshiro 

Vermont 



Massachnsetts 

Hhodo  Island 

Conuccticut  . 

New  England  States. 

89, 710, 000 

10.736,000 

27 

73 

1             62 

Now  York 

30, 370, 000 
28,790,000 
4,671,000 
1.254.000 
6,810,000 

16,389,000 
13,210,000 

1,999,000 
762,000 

3,412,000 

54 
45 
42 
60 
54 

46 
65 
58 
40 
46 

30 
24 
41 
24 
32 

PennsA'lvania 

New  Jersey 

Delaware 

Marvland 

i 

Middle   Atlantic 
States 

71,401,000 

35,772,000 

50 

EO 

23 

1 

Virginia 

25, 680,  OCO 
31. 089, 000 
19, 308. 000 
38,647,000 

9,125.000 
7,828,000 
5, 255,  COO 
9, 582, 000 

35 
25 
27 
24 

65 
75 
73 
76 

^48" 
51 
•45 
50 

1 

North  Carolina 

Sontli  Carolina 

Georgia 

1 

1 

Sontbern     Atlantic 
States 

114, 724, 000 

31, 790, 000 

27 

73 

.ol-  --! 

j 

Atlantic  coast 

225,  835,  000 

78, 298, 000 

35 

65 

43 

68 
53 
44 
45 

t 

Florida 

34,  713, 000 
32, 986, 000 
29,  658,  000 
29,069,000 

1,145,000 
7,008,000 
6. 840, 000 
3, 775,  000 

3 
23 
23 
13 

97 

77 
77 
87 

Alabama 

::/.'.:'  \:::::::::: 

Mississippi 

Louisiana 

Gulf  States 

126, 426,  COO 

19, 467, 000 

16 

84 

'              50 

Texas 

167, 808, 000 

20, 746, 000 

12 

— ir 

23 

Michigan 

36, 755, 000 
34,  W8, 000 
50, 691, 000 

9, 865, 000 
9,  793, 000 
11.128,000 

26 
28 
21 

74 

72 
79 

1              50 
47 
36 

Wisconsin 

Minnesota 





Northern  lumhoring 
States 

122,291,000 

30,  786, 000 

25 

75 

1 

43 

Ohio 

26, 086, 000 
22,  982,  000 
35,840.000 

18.338,000 
15, 107,  GOO 
25.  CC9. 000 

71 

29 
35 
29 

16 
15 
10 

Indiana 

Illinois 

1 

Nerthem    agricul- 
tural States 

ai,  908,  COO 

59,114,000 

69 

31 

57 

""72 
54 
65 
84 
65 

■    ..' i 

Lake  States 

207, 202,  COO 

89, 900, 000 

43 

!            ^^ 

West  Virginia 

15,772,000 
25,  OOU,  000 
26, 720, 000 
33, 949, 000 
43,  C90, 000 

""475547000" 
11,819,000 
0.  362, 000 
5, 475,  000 
19,  792,  COO 

28 
40 
35 
16 
45 

,             52" 
43 

Kentucky  



Tfcnneaseo 

Arkansas 

m 

36 

: .. 

Missouri 





Central  States 

146, 031, 000 

51, 002.  COO 

25, 429, 000 
4,  658,  COO 
6, 959.  OCO 
15,247.000 
22, 303,  000 
564, 000 

35 

_J3_ 

29 
90 
86 
65 
58 
98 

48 
13 

^^■rr=r 

Iowa 

""3.5^647000" 
45,  308,  000 
49, 696,  OCO 
42, 998, 000 
52,  288,  COO 
24, 900,  COO 

71 
10 
14 
84 
42 
2 

■            "  ■ 

North  Dakota     

1 
2 
3 

South  Dakota  

7 

Oklalionia 



'               I 

Prairie  States 

250, 754,  OCO 

75  160,000 

30 
~"32~ 

7J 

M 1 

iNTKBroR  States  . . . 

390,  785, 000 

126, 162,  000 

68 

^"i ' 
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Improved  and  forest  laud  in  the   United  States — Continued. 


Montana 

Wvoiiiing 

Colonjdo , . . . 

New  Mexico 

Enfttern    Korky 
Mountaiu  rc"ioii  . 


Idaho  . . . 
Nevada  . 
rtah.... 
Arizona  . 


Califoniia  . . . 

Ort'jion 

Wusbiustoa . 


Area. 


Total  land 
Burfare. 


Acres. 
92, 998, 000 
62, 448,  OCO 
66, 332,  000 
78,374,000 


Improved 
land  in 
farms. 


Acres. 
915,000 
476,000 

1,  823,  OCO 
263,  000 


Percent. 


300,  154.  COO  I      3,477,000  ] 


Improved 
land. 


1 

0-7 
2-7 
0-3 


Brush, 

forest, 

and  waste 

land. 


99 
99 
97 
99 


Probably 
foreat.* 


Brush 

land. 


Open 
country. 


J2  20 

16  I  21 

6  21 


61 
71 
GO 
72 


99 


"STestern     Hooky 
Moitntaiu  region  . 

PoTKY     Mountain 
i:e(;iox 


53.  045,  OtK) 
70, 2:13.  COO 
52,001.000 
72,  268.  000 

(X)G,  000 
7l.'3.  COO 
518,000 
101,000 

1 
1 
01 

99 
99 
99 
99-9 

249.  017. 000 

549,201,000 

99, 827. 000 
60, 518.  000 
42, 703,  000 

1,081,000 

0-7 

99-3 

6. 458. 000 

1 

99 

12.222,000 
3.516,000 
1,  820,  000 

~^  I2 
6 

4 

88 
94 
96 

20  I 


16  1 


20 

~40~. 
9 

27  j 
12  I 


66 

39 
90 
56 
74 


21 


Pr.ciCc  coast '    203,048,000  .    17,5^8,000 


92 


18 

27 

43 

34 

28 

32 

55 

21 

20 

1   =» 

27 

85 

Note.— The  aulhority  for  the  area  of  improved  farm  land  la  famished  by  the  census  of  1890.  The 
areas  or  forest,  brush,  and  waste  lands  were  ascertained  by  subtracting  tlie  area  of  cultivated  land 
from  the  total  land  areas  of  the  several  States,  and  are  placed  as  per  cent  of  the  total  areaa  in  column 
4.  The  part  of  theno  supposed  to  be  fore«t  is  estimated  on  infonuntion  obtained  by  various  agencies. 
For  the  western  section  ot  the  country  thefnrtlier  subdivision  into  forest,  briiHh,  and  open  country  is 
based  p.irtl^^  on  statistics  gatliorod  uy  Col.  Ensign  and  published  in  Bulletin  2  of  this  division, 
partly  on  the  map  prenared  as  stated  before  and  hero  published,  and  partly  on  timber  estimates  of 
the  l'ui;ot  Sound  Lumbcrmau. 


INADEQUACY  OP  FOREST  SUPPLIES. 

In  regard  to  the  consumption  of  forest  supplies  no  full  statistics  are 
available,  yet  we  have  a  better  basis  for  estimates.  In  the  report  for 
the  vear  1892  it  was  stated  that  the  total  annual  consumption  can  not 
Ml  short  of  22,000,000,000  cubic  feet,  or  350  cubic  feet  per  capita,  of  all 
kinds  of  wood.  This  fi«:ure  was  arrived  at  by  a  series  of  careful  esti- 
mates, the  basis  for  which  was  stated.  With  additional  information 
furnished  by  the  Eleventh  Census,  it  may  be  readily  increased  to 
24,000,000,000  feet.  The  consumption  of  mill  timber  (sizable  logs)  was 
stated  as  about  4,000,000,000  cubic  feet  (now  found  to  be  an  understate- 
ment by  15  per  cent),  representing  about  30,000,000,000  feet,  B.  M.,  or 
between  20  and  25  per  cent  of  the  total  consumption — a  proportion  whicli 
may  be  readily  admitted  to  represent  a  rather  extravagant  average 
for  the  "millable"  part  of  the  forest  growth,  indicating  that  if  wo 
assume  the  annual  growth  of  such  timber  per  acre  at  10  cubic  feet  (see 
Gaimct  letter),  at  least  400,000,000  acres  of  fully  stocked  forest  are 
necessary  to  furnish  this  part  of  our  consumption.  Add  the  consump- 
tion of  firewood,  which  is  largely  made  of  sizable  timber,  and  it  is  safe 
to  say  that  three  times  that  area  is  necessary  to  furnish  the  amount  of 
present  consumption  by  its  annual  growth.  From  this  statement  alone, 
which  is  highly  favorable  to  those  who  claim  sufficient  and  ^'  inexhaust- 
ible'^ supplies,  the  inadequacy  of  our  forest  area  to  meet  growing 
demands  will  appear. 
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QUANTITY  AND  VALUE  OF  FOREST  PRODUCTS. 

Tho  Eleventh  Census  statistics  of  lumber  production,  ably  and  con- 
Bcientiously  gathered  by  Mr.  George  A.  Priest,  agent  of  tho  census 
have  not  yet  been  published.  Like  all  statistics  of  this  kind,  tho  fig- 
ures given  must  be  incomplete,  always  remaining  somewhat  short  of 
tho  truth  and  requiring  estimated  additions.  Nevertheless,  they  fur- 
nish gratifying  proof  that  tho  above  estimates  by  the  writer  are  within 
bounds. 

By  the  courtesy  of  the  Superintendent  of  the  Census,  the  Hon.  Car- 
roll D.  Wright,  the  writer  is  permitted  to  produce,  in  advance  of  the 
regular  publication  by  the  census,  a  summary  statement,  proparod  in 
part  by  Mr.  Priest  and  supplemented  by  canvass  and  estimates  of  this 
division,  showing  approximately  the  variety,  quantity,  and  value  of 
forest  products  used  in  the  United  States  during  the  census  year. 

Amount  and  value  of  forest  products  used  during  the  census  year  IS!  0. 


Classes  of  products. 


I.  Millproducta:» 

Apriciiltnral  implement  stock feet,  B.  M. . 

Bobbin  and  spool  stock do 

CarriaKoxmd  wagon  stock do 

Furniture  stock do 

All  other  sawed  lumber do 


Total  sawed  lumber do 

Lath pieces.. 

Pickets  and  palings do 

Shingles do 

Staves do 

Headings sets.. 

Total  lumber  and  cognate  products,  dlroctiy  from 
logs 


Quantity. 


80,000,000 
49, 000, 000 
66,000,000 
04, 000, 000 
27,030.000,000 


27, 809, 000,  000 

2, 305,  000,  OCO 

110.000,000 

9, 276, 000, 000 

1, 178, 000, 000 

183,000,000 


II.  Bailroad  construction : 

Ties* pieces. 

Konnd  and  hewn  timber  used  for  bridges  and  tres- 
tles  

Telegraph  poles 


80,000,000 


Estimated     | 
cubic  contents 
of  forest-       I 
grown  mate- 
rial.* 


Cubic  ft  et. 


Value. 


$5'?2,000 

688,000 

1,300,000 

1,  435,  000 

310, 818,  000 


4. 000. 000.  COO 


200, 000,  COO 
300, 000,  000 
175,000,000 


314, 820, 000 

3,  709. 924 

750. 000 

17,  000, 000 

7,  702,  000 

4,934,000 


4, 675, 000, 000  '    348,  984, 924 


400,000,000  ; 

80,000,000 
5.000,000 


Total. 


485,000.000  ;     40.  oo;),  coo 


m.  Exported  timber  not  included  in  subdivision  I.*^ 

Hewn  timber,  6,900,000  cubic  feet 

Logs  and  round  timber 

Bi  ved  staves,  stave  and  bolts 


rV.  "Wood  pulp :« 

300,000  tons  ground  paper  pulp 

80,000  tons  sotla  pulp 

60.000  ions  sulphite  pulp  fiber 

50.000  tons  pulp  for  other  purposes 

y.  Misrellaneons  mill  products  other  than  lumber  man- 
ufactured directly  from  logs  or  bolts* 


Total  materials  requiring  bolt  or  log  size. 


This  last  figure  of  ••  miscellaneous  products"  is  a  very 
considerable  underestimate,  based  upon  census  re- 
turns and  we  are  entirely  safe  in  rounding  oflTthe 
total  of  sizable  timber  used  and  its  value  to 

VI.  Fuel*  in  the  sham^  of  wood 

In  the  shape  of  charcoal 

VII.  Wood  used  for  dyeing  extracts  and  charcoal  for 
gunpowder* 


Total  amount  and  raluo  of  wood  consumption  . 


9.  000. 000  1 

2,500,000  ' 

500,000  I 


1,230.000 
2,  000,  OCO 
1,500,000 


12,000,000!       $4,730,000 


75,  000, 000 
80,000,000  ! 


3,  550,  000 


20,765,000 


5, 327, 000, 000  I    4 18, 029, 924 


5,500,000,000  I     450,000,000 
18, 


000,  000,  000  , 
250,  000, 000 


16, 200,  OCO 


450, 000. 000 
7,  000, 000 

437,000 


23,760,000,000       007,437,000 


320  REPORT    OF   THE   SECRETARY    OP   AGRICULTURE. 

Amount  and  value  of  forcttt producia  used  during  the  Census  year  1890 — Continued. 


Classes  of  products. 

Quantity. 

Value. 

Total  valae. 

Vin.  Xaval  stores'— 

Turpentine 

Ivoain 

IX*.  "Wood  alcohol 

...barrels.. 
do.... 

...gallons.. 

346,544 
1,429,154 

2,000,000 

$5,459,115 
2, 413, 757 

1,750,000 
360,000 

6, 925,  GOO 
2,783,500 
307,500 
198,000 
112,000 
74,000 

$7,872,872 

Acetic  acid  iu  acotatt!  of  llmo 

2, 110, 000 

X.  Tanning  materials*— 

Hemlock  bark 

cords.. 

.  .  .do 

l,O5G,0C0 

322, 150 

64. 200 

3,300 

3,750 

Oak  bark 

Hemlock  and  bark  for  ex  tract 

do-... 

tons.. 

do.... 

Sumac  leaves  for  tanning 

Sumac  leaves  for  extract - 

Various  not  accounted  for 

..pounds'.. 
..gallons*.. 

10,400,000 
"*'5,'500.'o6o 

XI.  Maple  sugar 

Maple  sirup 

32, 952, 927 
2, 258, 376 

3, 300, 000 
2,200,000 

Total  value  of  forest  bv-prodncts 

25,882  872 



Total  value  of  all  forest  products 

033, 319, 872 

Add  10  per  cent  for  omissions  and  under  est  imatpiit 

93, 331, 987 

at  original 
3  been  used 

Total  value  of  wood  and  forest  products 
place  of  production,  estimated  to  liav< 
during  census  year,  1890 

1,026,650.859 

1 

» These  data  have  been  compiled  by  Mr.  Priest  from  the  reports  of  21,011  establishments  (represent- 
ing probably  70  per  cent  in  number  and  95  per  cent  in  value  of  product),  of  which  18,064  manuiacturod 
sawed  lumber  as  principal  product,  702  manufactured  shingles  exclusively,  438  manufactured  staves 
and  beadinga  exclusively,  and  1,807  used  logs  or  bolts  in  the  manufacture  of  the  various  classes  of 
products  stated  under  the  head  of  ''MiscellHneous,"  and  corrected  by  the  inclusion  of  the  quantities 
used  for  cnstoros  sawing  not  given  In  the  census  tigures. 

'Estimated  bv  the  Division  of  Forestry. 

*  Canvass  of  1)1  vision  of  Forestry. 

*From  returns  of  Bureau  of  Statistics,  U.  S.  Treasury  Department. 

'Eased  on  figures  of  the  11th  Census. 

*Baaed  on  figures  of  the  10th  Census  and  canvass  of  Division  of  Forestry. 

The  followiug  interesting  separation  of  mill  products  according  to 
regions  and  kinds  is  given  by  Mr.  Priest,  the  quantities  being  based 
on  various  returns,  and  hence  somewhat  at  variance: 

LumheVt  of  dtffei'ent  Jcinds,  sawed  during  census  year  1S90. 


Kind. 


White  pine 

Spruce  and  fir 

lieralock 

Hard  pine,  cypress,  etc.. 

Re<l  wood 

Hardwoods  and  all  other 


Feet,  board 
measure. 


11,300,000,000 
4, 483, 000, 009 
3.390,000,000 
5, 516, 000,  OuO 
317,  OOU,  000 
5,  517, 000, 000 


30, 693, 000, 000 


Amounts  and  value  of  lumber  sawed^  in  different  sections  of  the   lltited  States,  during 

census  year  1S90. 


Region.* 


Amount 
(Mfeet). 


Eastern  group '  4,808,761 

Central  group |  3,129,988 

Lake  group |  8,250,702 

Southern  group ;  4, 926, 331 

Pacific  group ,  2,027,848 

Miscellaneous 866, 796 


Total 24, 010. 446 


Value. 


$51,939,519 
44,407,290 
98, 110, 488 
46, 790,  542 
22, 466, 088 
11,306,807 


272,020,740 


♦Eastern  group  comprists  the  New  England  and  North  Atlantic  States;  Central  group,  Ohio,  Indi' 
ana,  Illinois,  West  Virginia,  Kentuckv,  Tennessee,  Missouri;  Lake  group,  Michigan,  Wisconsin,  Min 
nesota;  Southern  group,  Maryland,  Virginia,  North  Carolina,  South  Carolina,  Georgia,  Florida,  Ala* 
bama,  MissiKsippi,  Louisiana,  Arkansas,  Texas;  Pacific  group,  California,  Oregon,  Washington;  mis' 
cellaneous,  all  other  States  and  Territories. 
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Imports  of  wood  and  wood  products  for  home  consumption  during  the  years  ending  Jun& 

SO,  1892  and  1898, 


Articlen. 


Free  of  duty. 

Firewood • cords.. 

Lo£n)  and  round  timber 

Kallroad  ties number. . 

Khinglo  and  stove  bolts 

llnndle  and  head  bolts 

Sbip  timber 

Ship  planking 

Hop  polos 

W«)oa  for  pulp-makiog 

Charcoal  

Cabinet  woods ;  cedar,  ebony,  mahognny,  etc 

Cork  bark 

Ilcmlock  bark cords . . 

Damboos,  rattans,  canes,  etc 

Briar  root  or  bnftr  wood,  and  the  like,  partially 
manuractured 


1892. 


Quantity.        Taluo. 


198.830 
'748,' 520 


53,018 


A  sJjcs 

Fence  posts ' 

Tar  and  pitch  of  wood barrels.. 

Turpentine,  spirits  of gallons. . 

Turpentine,  \euico pounds.. 

ritcli,  Burgundy do 


768 

9.337 

36,Gi2 

281, 430 


Total  free. 


I 


Jhttiahle. 

"Wood  unmanufactured  not  8i>ecially  provided  for  . . 

Timber- 
Used  for  spars,  wharves,  etc cubic  feet. . 

Hewn  nnd  sawed do... 

Squared  or  aided  not  specially  provided  for. do  — 

Lumber: 

Boards,   ilanks,  deals   and    other  sawed  lum- 
ber   .M  feet . . 

Sawed  lumber,  not  otherwise  specilicd do — 

Snwod  boards,  pliinks,  deals — cedar  ebony,  etc  .. 
Clapboards M. . 

Hubs,  posts,  laths  and  other  rough  blocks 

Laths M., 

Pickets  and  palings M. . 

Cedar  polos,  posts,  and  railroad  tics No . , 

Shingles M.. 

Shooks  

Staves 

Manufactures,  all  others- 
Barrels  or  boxes   containing  oranges,  lemons, 

etc.,  apart  from  contents 

Casks  and  barrels,  empty 

Chair  cane  or  reeds  manufactured 

Cabiurtwaro  and  household  furniture 

Oaicr  or  willow,  prepared  for  manufacture , 

Osier  or  willow,  manufactures  of 

Wood-pul]) tons . 

Veneers  of  wood 

Bark  extract,  for  tanning pounds. 

Sumac do 

Corks  and  cork  bark  manufactured do — 

Matches 

Frames  and  sticks  for  umbrellas 

All  other  manufactures  of  wood  or  of  which 
wood  is  the  component  of  chief  value 


12,295 

446, 804 

14, 030 


482, 339 

150, 184 

222 

6,250 


259, 157 

3,157 

£,  115,  986 

362, 551 


41,141 


12,973 

12, 724, 703 

071,004 


Total  dutiable  .. 
Total  imports . 


$411,482 

1, 188, 797 

131, 295 

44,387 

59, 573 

31,721 

79, 622 

18,412 

230, 959 

48,395 

2, 234, 003 

1,308.244 

256.346 

1, 198,  813 

30, 185 
54,855 
31,  351 
3,352 
3,470 
3, 9P2 
4,386 


7, 442,  610 


32,055 

2,301 
64,  670 
1,392 


6, 588. 048 

1.416,331 

5,117 

99,187 

29, 823 

827, 350 

22, 670 

259,583 

731,  299 

62, 981 

651,557 


467,  514 

910 

181,  337 

411.712 

82,033 

123.820 

1,831,231 

8,204 

408 

294.  744 

321,480 

83, 157 

♦92,437  I 

I 

1, 277, 014 


1893. 


Quantity.        Yalue. 


190, 187 
'619,' 235 


60,699 


1,179 

10,273 

20,694 

207,220 


0,432 

1,419,484 

65, 139 


529,263 

162,955 

360 

7,072 


327, 442 

5,483 

1, 815, 949 

470, 001 


63,633 


672 

7, 244, 132 

703,063 


14,364.100  t. 
21,800,740  '. 


AG  93 21 


*  Including  other  materials. 


$403,601 

2, 164, 273 

97,857 

53,605 

53,129 

29.866 

8,404 

88.908 

832, 2U 

61,634 

2,662,658 

1,641,294 

241,244 

932,629 

40.470 
76. 306 
31, 051 
6.876 
4,077 
2,365 
3,658 


8,865,408 


25,952 

943 

62,808 

492 


6, 283, 805 
1, 633, 274 

24,205 
113, 988 

28,227 
462, 140 

36,700 
271, 236 
916, 759 

45, 746 
646, 613 


655, 087 

531 

173.907 

882,109 

64,427 

125.  OIG 

2, 909, 097 

750 

71 

398,400 

351,731 

133, 152 

•117,258 

1, 397, 155 


17,163,58^ 


26,028,997 
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Exports  of  vood  and  tvood  products  from  United  States  for  twelve  months,  ending  Jun4 

SO,  1S9S  and  189S. 


Articles. 


Agricultural  implements : 

Mowers  ond  reapers  ... 

J*low8  and  cultivators  . 

All  other,  End  parts  of I 

Bark  aud  oxtra<:tof,  lor  tanning 

Carriages  and  horso  ears,  and  parts  of 

Cars,   paasongor   and   frei^t,  for   steam  rail- 
roads   No. . 

Ginseng lbs.. 

Matcbea 

Oranges No.. 

llosiu bbla . . 

Tar do 

Turi>entiuo  and  pitch do 

Turpeutinc,  exxinta  of galls . . 

Firo  wood cords. . 

]!oardfl,  deals,  ami  planks M  feet.  - 

J oists  and  Bcantling do 

Hoops  and  hoop  potes 

Latli.s M.. 

Palings,  pickets,  and  bed  slats M.. 

Shingles M.. 

Shof)ka : 

Box 


1892. 


Quantity.  I     Value.      I  Quantity.  I      Value. 


1,680 
228,  916 


11,856 

1,  950,  214 

22,  377 

8.739 

13, 176, 470 

423 

592,596 

16, 131 


7,893 

640 

SI,  198 


Other Ko..l 

Staves  and  headings ' 

All  olli*  r  lumber 

Timber : 

Sawed M  feet. . 

H  0  w  1 1 c  nb .  f oe  t . . 

Logs  and  other  timber 

Doors.  Kashes,  and  blinds 

Moldings,  trimmings,  and  other  house  fomiahings  .. 

Hogsheads  and  barrels,  empty 

n<msehold  furniture 

Woodrnv.  aro 

All  other  wood  manuriu  lures 


412, 308 


235,550 
6,736,446 


Total . 


$2,  373,  938 
397, 735 

1,  024,  310 
239,708 

1, 944, 170 

1,  320,  265 

820.529 

73,606 

772,582 

3,418.459 

52,417 

18,336 

4, 500,  721 

1.604 

9,672,493 

228,  513 

88,222 

17,717 

0.259 

87,992 

195, 618 

585,919 

2,211,716 

1,051,397 

2,673,154 
983,  574 

1, 92-J.  6lU 
29.5.918 
202,  589 
290,  im 

3. 090. 140 
;^5C.  551 

1, 827,  470 


I 


1,801 
261,205 


12, 518 

2, 059, 407 

20.042 

8,926 

13,415,459 

1,920 

629,355 

IS,  475 


3,461 

387 

22,9S8 


385,863 


214,198 
7,  836,  921 


$2, 873, 897 
644,300 

1, 139, 046 
232.269 

1,605,801 

969.871 

792.  '.128 

67,974 

897, 870 

3, 833,  367 

40,244 

20,254 

8,893,4.36 

6.877 

0,642,599 

171,025 

40,350 

8,663 

3,854 

72,562 

238.005 

702,403 

2,  499, 520 

1, 443,  537 

2,320.123 

1,188,053 

2, 270, 072 

273.  455 

20S,  002 

218.  &10 

3,112.291 

328,  817 

1,917,451 


42,729,407    43.  Oj7.  7S0 


ExporfH  of  wood  aud  certain  nood  products   during  the  year  ending  June 
districts  of  count rt/  from  whence  exported. 


ISOS,  hg 


Districts.* 


Raw  m.iterial: 

Boards,  dca'ls,  planks,  etc 

Joists  and  scantling 

Hoops  aud  hoop-poles 

Laths 

r.ilings  aud  pickets 

Shingles 

Shooks  

Stave* 

All  other  lumber 

Timber  (sawed) 

Timber  (hewn) 

Logs  ami  other  round  timber 

Fin*  wood 

Ko^iil 

Tar 

Turpentine  and  pitch 

Si)irits  of  turpentine 

Ilark  and  bark  extract 

Total  raw  material 

*  District  No.  I  includes  all  of  the  United  States  north  of  Baltimore  and  east  of  Rock  v  Mountains. 
District  No.  II  includes  the  territory  having  its  outlet  by  the  South  Atlantic  jKjrts.  District  No.  Ill 
includes  the  territory  .adjacent  to  the  gulf  ports.  District  No.  IV  embraces  that  jwrtiou  of  tho  United 
States  on  tho  Pacitic  coast. 


I. 

II. 
$1,883,450 

III. 

IV. 

Total. 

$3,  890,  776 

$2,  736,  440 

$1,131,933 

$9, 642, 599 

7,341 

98,452 

60,179 

5,053 

171.025 

39, 370 

903 

13 

53 

40,  350 

1,983 

67 

30 

6,583 

8.  003 

10 

755 

076 

2,413 

3.85  4 

18,909 

35,792 

16,556 

13, 015 

72.562 

884,711 

6,477 

8,113 

41,707 

941.008 

1,039,654 

448, 751 

1, 010,  776 

839 

2, 499,  520 

1,061,189. 

16,162 

327,130 

89,056 

1, 443,  537 

147, 052 

352, 633 

1,  Ul,  565 

378,878 

2,320.123 

443  613 

36,936 
1,028,092 

707, 804 
303, 763 

1,188,353 

928,  393 

9,824 

2, 270, 072 

3,546 
615,028 

2,331 
14,366 

5,877 

2,711,032 

2,941 

8, 333,  3G7 

27.585 

11,546 

1, 045 

68 

40,  244 

17,291 

2,212 

63 

688 

20. 254 

431, 717 

3,  455. 904 

064 

5.151 

3,  89;{.  436 

75,353 

144, 891 

25 

12,000 

232.  263 

9,  G33, 527 

10,  234.  058 

6,  631,  539 

1, 640, 202 

28. 139,  326 

-~       ^—^^    - 

— "  = 
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Exports  of  wood  and  certain  wood  products  during  the  year  ending  June  SO,  1895,  hy 
distriots  of  country  from  whence  exported — Continued. 


Manufactnres: 

Agricultural  implcmenta 

Carria;^c8  and  horac-cars 

Curs.  iia*8^iigcr  and  froight. . . 

Matches 

Organs 

BooFA,  sasli,  and  blinds 

Moldings,  trimmings,  etc 

Ilogshoads  and  baiTcla,  empty 

Household  furniture 

Woodonware 

All  other  wood  manufactures. 

Total  manufactures 

Total  exports 


Distriots. 


%i,  504. 914 

1,490.784 

790,771 

57,R52 

875, 877 

206.304 

203,554 

211,  919 

2, 803, 662 

311, 786 

1, 628, 170 


13, 085, 593 


n. 


$9,685 
2,050 


80 

13,560 

5,522 

221 

394 

81,696 

13,890 

144, 842 


221,940 


III. 


$10G,  469 

61, 725 

179, 100 

3,689 

3,220 

6,547 

1,159 

4,849 

106.860 

2,038 

82,786 


lY. 


$36,265 
51,242 


6,353 

5,213 

54,082 

3,068 

1,718 

170, 273 

103 

61, 703 


558,392  I 


390, 020 


22, 719, 120     10, 465, 998  |     7, 189, 931  I    2,  030, 222 


Total. 


$4, 657, 333 

1, 605, 801 

069,871 

67,974 

897, 870 

273, 455 

208,002 

218,880 

3, 112, 291 

328, 817 

1,  917, 451 


14,  255,  945 


42, 895, 271 


POHBSTRY  EXHIBIT  AT  THE  WORLD'S  PAIR. 

A  largo  amount  of  the  time  and  energy  of  the  office  force  was  occu- 
pied during  the  year  in  the  preparation,  installation,  and  care  of  the 
exhibit  which  formed  a  part  of  the  Government  exhibits  at  the 
World's  Fair  in  Chicago.  The  subject  of  forestry,  thanks  to  the  active 
and  intelligent  interest  of  Mr.  W.  J.  Buchanan,  chief  of  the  Depart- 
ment of  Agriculture  and  Forestry,  received  a  most  important  impetus 
at  the  Fair,  which  can  not  fail  to  advance  the  forestry  interests  of  the 
country  at  a  more  rapid  pace  than  hitherto. 

By  the  construction  of  a  separate  artistically  and  characteristically 
designed  building  for  forestry  exhibits,  the  name  of  the  subject,  hith- 
erto unknown  to  thousands  or  misunderstood,  has  become  familiar, 
while  in  the  elevation  of  the  subject  to  the  dignity  of  a  dei)artnient 
coordinate  with  the  other  large  departments  at  the  Fair,  recogiiition 
was  given  to  the  great  imx)ortance  of  the  subject  and  a  series  of 
forestry  talks,  instituted  by  the  chief  of  the  Department,  and  a 
Forestry  Congress  under  the  auspices  of  the  American  Forestry  Asso- 
ciation, were  designed  to  familiarize  the  visitors  with  the  many  aspects 
of  the  same. 

This  congress  is  especially  worthy  of  note  on  account  of  the  earnest- 
ness and  thoroughly  practical  nature  of  its  discussions,  and  particularly 
in  the  presence  and  participation,  almost  for  the  first  time,  of  represent- 
atives of  the  lumber  trade,  with  the  result  of  opening  their  eyes  wider 
than  ever  to  the  fact  that  the  forestry  movement  is  essentially  vital  to 
the  interests  of  that  trade. 

This  is  not  the  place  to  dwell  at  length  upon  the  many  object  lessons 
which  werefoundintheForestry  and  other  buildings,  an  account  of  which 
is  to  form  a  part  of  a  separatereportby  the  jury  of  awards,  of  which  the 
writer  had  the  honor  to  be  a  member.  The  exhibit  of  this  division, 
which  is  described  somewhat  in  detail  in  another  part  of  this  volume, 
was  designed,  according  to  the  law  appropriating  the  funds  for  Govern- 
ment exhibits,  to  illustrate  its  functions.  These  fire  not  of  an  executive 
character.  Hence  the  division  has  nothing  to  do  with  any  administra- 
tion of  the  public  or  any  other  forests,  being  restricted  to  the  study  of  the 
same  and  of  all  phases  of  forestry,  with  the  duty  of  reporting  results 
and  giving  such  advice  for  the  treatment  of  forest  resources  and  refer- 
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estation  as  may  be  asked.  It  is,  therefore,  a  bureau  of  inquiry  and  infor- 
mation, like  most  of  the  otber  branches  of  the  Department  of  Agricul- 
ture. 


ADVANCE  OF  FORESTRY  INTERESTS  DURING  THE  YEAR. 

The  year  has  been  fruitful  of  signs  which  point  to  promising  results 
in  the  near  future  of  the  eftbrts  to  establish  a  rational  forest  policy  in 
this  country.  The  policy  of  establishing  forest  reservations  on  the 
public  domain  has  been  further  extended  by  the  President's  proclama- 
tion of  the  Sierra  Nevada  and  Ashland  Reserves,  aggregating  4,611,360 
acres.  This  makes  the  total  acreage  of  forest  reservations  established 
under  that  title  17,564,800  acres. 

List  of  national  forest  reservatioua  and  national  }> arks  of  the  United  States, 


No. 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

19 

17 


18 
19 
20 
21 


Tellowstono  National  Park  timborland  reserve  ( Wyo.)  . 

"White  lliver  Plateau  timbcrland  reserve  (Colo.) 

Pccoa  River  forest  reaorve  (N.  Mex.) 

Sierra  forest  reserve  (Cal.) 

Pacific  forest  reserve  ( Wash.) 

Pike's  Peak  timberland  reserve  (Colo.) 

Bull  Run  timberland  reserve  (Greg.) 

Plum  Creek  timberland  reserve  (Colo.) 

South  Platte  forest  reserve  (Colo.) 

San  Gabriel  timberland  reserve  (Cal.) 

Battlement.  Mesa  forest  reserve  (Colo.) 

Afognak  Forest  and  Fish  Culture  reserve  (Alaska) 

Grand  Canyon  forest  reserve  (Ariz.) 

Trabuco  Canyon  forest  rc8er\'e  (Cal.) 

San  Bernardino  forest  reserve  (Cal.) 

Ashland  forest  reserve  (OreK) 

Cascade  Range  forest  reserve  (Oreg.) 


Established. 


Total  acreage  of  forest  reserves. 


Sept.  10, 1891 
Oct.  16,1891 
Jan.  11.1892 
Feb.  14. 1893 
Feb.  20, 1893 
Mar,  18, 1892 
Juno  17, 1892 
Juno  23. 1892 
Dec.  9,1892 
Dec.  20,1892 
Dec.  24,1892 
Dec.  24, 1892 
Feb.  20, 1893 
Fob.  25, 1893 
Fob.  2J,  1893 
Sept.  28, 1893 
Sept.  28. 1893 


I 


Area. 


Acres, 

1, 239, 040 

1, 198, 080 
311,040 

4, 096,  COO 
967.680 
184.320 
142,080 
179,200 
683,520 
555,520 
858,240 
Unknown. 

1,851,520 

49,920 

737,280 

18,560 

4,492,800 


17,561,800 


NATION'AL  rAHKS 


YolloTTstone  National  Park Mar. 

Yosemite  National  Park I  Oct. 

Sequoia  National  Park j  Oct. 

(Jeneral  Grant  National  Park '  Oct. 


1, 1872 
1,1890 
1,1890 
1.1890 


2, 142, 720 

967,680 

161,280 

2,500 


*  The  numbers  refer  to  those  used  on  map,  Plato  II. 

The  present  great  need  of  providing  protection  and  suitable  admin- 
istration for  these  reservations  is  to  be  met  by  the  enactment  of  a  law 
(H.  R.  119)  which,  while  less  comprehensive  than  that  contemplated  in 
the  Fifty-second  Congress  (S.  3235),  contains  the  essentinl  features  for 
a  first  step  toward  a  more  thorongli  organization,  and  recommends 
itself  on  account  of  its  simplicity.  Having  been  reported  favorably  by 
the  Committee  on  Public  Lands  and  placed  on  the  calendar,  its  early 
passage,  which  is  so  necessary  to  a  clinching  of  the  policy  expressed  in 
the  proclamation,  is  hoped  for.  This  bill  i)rovidesin  the  first  place  the 
use  of  the  Army  for  protection  of  the  reservations.  Experience  in 
Yellowstone  Park  and  elsewhere  points  out  tho  efficiency  of  such  a 
service,  which  is  also  satisfactory  to  the  officers  and  troops,  as  it  breaks 
the  monotony  of  camp  life,  furnishes  useful  occupation,  and  keeps  the 
troops  in  practice  for  field  work. 

The  next  important  provision  lies  in  the  authority  given  to  the  Sec- 
retary of  the  Interior  to  regulate  the  use  and  occupancy  of  the  reser- 
vations, thus  settling  their  legal  status.    The  sale  of  ripe  timber  from 
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reservations  and  other  iDublic  timber  lands  under  sucli  supervision  as 
to  insure  the  inviolability  of  the  forest  cover  is  also  permitted,  in  the 
discretion  of  the  Secretary.  This  provision,  which  has  been  severely 
criticised,  is  most  important  and  essential  to  any  kind  of  successful 
forest  policy.  Its  absence  from  the  statutes  hitherto  has  been  the  fruit- 
ful source  of  depredations  and  forest  destruction,  for  the  resident  popu- 
lation must  be  provided  with  wood  material,  and,  in  the  absence  of 
legal  methods  and  fair  means  to  do  so,  it  is  driven  to  sux)ply  its  neces- 
sities by  unfair  means.  As  soon  as  a  value  is  placed  on  the  timber  of 
the  i)ublic  domain  it  will  be  possible  not  only  to  dispose  of  it  advan- 
tageously, but  also  to  control  the  manner  of  its  use  without  injury  to 
the  forest  conditions  and  the  future,  and  an  interest  in  the  same  will 
grow  up.  In  this  or  a  similar  provision,  which  attempts  a  rational  use 
of  the  forest  resources,  lies  the  only  salvation  of  our  Western  forests 
and  of  the  soil  and  water  conditions  dependent  on  the  same. 

The  funds  derived  from  the  sale  of  ripe  timber  and  other  income  are 
to  bo  set  aside  for  the  purpose  of  establishing  gradually  a  more  ampli- 
fied and  efiectivo  system  of  forest  management,  so  that  the  forest  itself 
shall  pay  for  its  own  protection. 

State  Governments  are  also  becoming  more  active  in  regard  to  their 
forestry  interests.  Kew  Hampshire  acted  in  part  upon  the  recommen- 
dations of  its  investigating  forestry  commission,  by  making  the  same 
I)ermanent  (with  a  new  personnel),  constituting  the  selectmen  of  the 
several  towns  firewardens  with  power  or  allowing  the  commissioiters 
to  appoint  special  firewardens,  the  expense  to  be  charged  to  town  or 
county. 

New  York  has  passed  new  legislation  having  in  view  the  final  est.ib- 
lisLment  of  a  compact  State  forest  and  also  introducing  some  methods 
designed  for  the  utilization  of  the  spruce  in  the  present  State  forest 
reserve.  This  last  provision  is  faulty  in  that  it  is  based  on  the  mis- 
conception that  restriction  of  the  cutting  to  certain  sizes  is  sufficient 
to  preserve  acceptable  forest  conditions. 

Pennsylvania  has  passed  a  law  establishing  a  well-considered  plan 
of  examining  into  the  condition  of  its  forest  cover,  especially  at  head- 
waters of  rivers,  with  a  view  of  formulating  further  action.  The  Penn- 
sylvania Forestry  Association,  which  represents  by  all  odds  the  most 
active,  business-like,  and  intelligent  element  in  the  forestry  movement, 
has  made  this  action  possible;  the  association  is  thriving,  increasing 
its  inembershii>  constantly,  and  with  the  publication  of  its  now  nearly 
regularly  issued  ''Forest  Leaves"  is  the  most  powerful  ally  of  the 
national  association. 

New  Jersey  is  promising  to  enter  the  ranks  of  those  States  which 
recognize  the  importance  of  their  forest  areas,  the  first  step  being  an 
examination  by  a  committee  of  the  State  board  of  health  into  the 
needs  of  forest  preservation  on  the  highlands,  the  director  of  the  Geo- 
logical Survey  having  furnished  the  basis  and  first  suggestion  for  such 
action. 

Maine  having  inaugurated  a  tolerably  satisfactory  fire  law,  the  north- 
eastern Atlantic  States  seem  to  be  inafair  way  of  establishing  a  forest 
l)olicy. 

In  the  West  wo  have  to  note  rather  a  retrograde  movement.  Cali- 
fornia found  it  necessary  to  abolish  for  political  reasons  its  forestry 
commission,  inaugurated  eight  years  ago  with  so  much  promise,  war- 
ranted by  the  eager  and  intelligent  work  of  the  first  commission.  Colo 
rado  also  has  practically  abandoned  its  first  attempts  at  a  forest  policy 
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by  leaving  the  competent  and  useful  forest  commissioner  without  salary 
and  means  to  proc^d  in  his  work. 

Wisconsin  has  entered  the  ranks  of  forestry  States  by  the  inaugura- 
tion of  a  forestry  association  starting  upon  a  practical  basis,  which 
has  in  view  the  active  cooperation  of  lumbermen. 

The  most  notable  event  in  the  forestry  movement,  however,  was,  as 
in  many  other  movements,  its  treatment  at  the  World's  Fair  in  Chicago. 

GERMAN  FOREST  MANAGEMENT. 

In  addition  to  preparing  the  forestry  part  of  the  United  States  Gov- 
ernment exhibits,  it  became  one  of  the  pleasing  duties  of  the  chief  of 
this  division  to  collect  and  install  another  forestry  exhibit,  to  bo  placed 
in  the  Forestry  Building  for  the  German  Government. 

Upon  the  joint  invitation  of  the  Commissioner  General  for  the  German 
Empire  and  the  chief  of  the  Departments  of  Agriculture  and  Forestry 
at  the  World's  Fair,  and  with  the  sanction  of  the  Secretary  of  Agri- 
culture, by  whom  the  necessary  furlough  was  granted,  he  undertook 
tbe  honorable  mission  of  collecting  materials  from  the  various  forestry 
institutions  of  Germany,  which  might  illustrate  the  methods  and  means 
of  forest  management  and  the  status  of  forestry  as  a  science  and  art 
in  that  country,  acknowledged  as  leading  in  this  particular  branch 
of  economics.  The  object  of  such  an  exhibit  was  more  to  acquaint  our 
people  with  superior  forestry  methods  than  to  attempt  to  show  the 
progress  and  perfection  to  which  forestry  in  Germany  has  attained. 
It  was  in  tlie  main  to  be  an  object  lesson  to  our  people  and  in  that  sense 
the  cor)i)eration  of  this  Government  in  tbe  manner  indicated  was  readily 
given. 

Accordingly  the  writer  early  in  April  visited  the  forest  departments 
of  Prussia,  Saxony,  Saxe-Weimar,  Bavaria,  Wurtemberg,  as  well  as 
the  leading  forest  academies  and  forestry  schools  (Eberswalde,  Miin- 
den,  Tharandt,  Giessen,  Eisenach,  Tubingen,  Munich,  and  Ziirich) 
and  selected  such  materials  as  would  serve  the  purpose  in  view. 
In  this  undertaking,  which  on  account  of  the  short  time  left  for  it  neces- 
sitated unusual  expeditiousness,  the  writer  received  the  most  court- 
eous, ready,  and  generous  assistance  from  all  the  officers  in  charge  of 
and  in  connection  with  the  institutions  above  named,  so  that  in  less 
than  two  weeks  the  material  was  selected  and  within  six  weeks  began 
to  arrive  in  Chicago.  There  was  of  course  no  time  to  prepare  anything 
specially  for  the  purpose  and  only  material  on  hand  in  the  archives  or 
study  collections  could  be  hurriedly  gathered,  to  be  finally  shaped  into 
an  organic  whole,  representing  a  picture  of  the  forest  management  of 
Germany.  The  cost  of  this  journey  and  installation  was  borne  jointly 
by  the  German  Government  and  the  World's  Fair  authorities. 

A  description  of  the  exhibit,  as  finally  installed  by  the  writer,  may 
serve  the  purpose  of  elucidating  somewhat  the  methods  of  forestry  as 
practiced  abroad,  and  which,  in  principle  at  least,  will  have  to  be 
imitated  in  time  by  our  people,  as  they  have  been  by  other  nations. 

MAP   WORK   AND   FOREST   DISTRICTING. 

The  first  requirement  in  the  management  of  any  property  is  that  all 
its  conditions  should  be  known  and  recorded.  Hence  a  topographic 
survey  of  the  forest  district  to  be  idaccd  under  management  is  the  first 
requisite.    Such  survey  refers  not  only  to  the  boundaries  and  topo- 
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giapLical  featnres  of  the  district  itself,  but  also  to  the  surroundings, 
esi)ccially  with  reference  to  connections  with  markets,  and  finally  the 
geographical  position  of  the  forest  areas  in  general  grouped  according 
to  ownership.  As  illustrations  of  this  last  class  of  surveys  there  were 
exhibited: 

Forest  map  of  Bavaria: 
Forest  ma^)  of  Wurtemborg. 

These  show  in  three  different  colors  the  forest  areas  belonging  to  the 
Government,  to  communities  and  institutions,  and  to  private  owners. 
From  these  it  could  be  seen  not  only  that  the  three  classes  of  proprie- 
tors share  about  equally  in  the  ownership  of  the  forest  area,  but  that 
the  Government  owns  mainly  the  forests  on  the  mountains  where  forest 
management  must  be  carried  on,  not  for  profit,  but  for  indirect  benefits 
in  the  preservation  of  favorable  soil  and  water  conditions  which  there- 
fore makes  the  permanent,  well-organized  management "  by  and  for  the 
people  "  necessary.  Contrary  to  the  notion  to  which  currency  is  so  often 
given  in  the  United  States,  the  various  governments  of  Germany  do 
not  own  more  than  35  per  cent,  exercising  partial  control  (so  as  to  i)re- 
veut  destruction  and  waste)  over  only  15  per  cent  in  the  hands  of  com- 
munities and  institutions,  and  leaving  the  balance  of  50  per  cent  of  the 
forest  area  in  private  hands  almost  entirely  without  restriction. 

Sometimes  the  contours  of  the  country  are  also  indicated  on  the  maps, 
which  serves  the  useful  economic  purpose  of  permitting  ready  reference 
of  the  forest  areas  to  the  topography.  As  an  instance  of  such  work  there 
was  shown  a 

Relief  map  of  Ilessc. 

On  this  the  forest  areas  were  indicated  in  green  color. 

Far  the  sake  of  orderly  administration,  the  whole  country  is  separated 
into  forest  divisions  or  inspections  (sometimes  both)  each  of  which  forms 
a  separate  unit  of  administration.  To  indicate  this  subdivision  there 
were  exhibited: 

Forest  division  map  of  Wurtemberg. 

Forest  district  map  of  tliree  forest  inspections  in  the  Spossart  Mountains  of  Bavaria. 

General  forest  map  of  forest  inspection  Bamberg-East,  Bavaria. 

It  is  to  be  understood  that  we  are  now  speaking  only  of  the  Govern- 
ment forests,  which  are  under  a  uniform  general  administration. 

The  administration  of  the  Government  forests  is  usually  assigned 
either  to  the  finance  department  (as  in  Bavaria)  or  to  the  department 
of  agriculture  and  forestry  (as  in  Prussia),  with  one  director  and  coun- 
cil directly  in  charge  under  the  supervision  of  the  minister  or  secretary. 
The  position  of  the  director  (Oberlandforstmeister)  corresponds  some- 
wliat  to  that  of  our  Commissioner  of  the  General  Land  Office,  except 
that,  an  extensive  technical  knowledge  being  needed  in  the  position, 
the  incumbent  is  promoted  through  all  i)ositions  from  the  lower  grades. 
Again,  each  forest  division  is  placed  under  a  separate  administrative 
body  consisting  of  an  administrator  (Oberforstmeister)  with  a  council 
of  forest  inspectors  (Forstmeister),  each  of  whom  has  supervision  of  a 
number  of  the  final  units  of  administration,  the  forest  districts  (Obex- 
foersterei,  Forstamt).  The  district  officer  (Oberfoerster,  Revierfoerster, 
etc.),  with  a  number  of  assistants,  rangers  (Foerster),  and  guards  (Schutz- 
beamte),  is  then  the  manager  and  executive  officer  in  the  forest  itself, 
while  the  higher  supervising  and  inspecting  officials  are  located  at  the 
seats  of  government. 
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The  survey  of  each  forest  district  is  carried  out  to  the  utmost 
minutiae.    To  illustrate  the  methods  pursued  iu  Prussia  wo  find  first: 

Special  survey  map  of  district  Miiblenbeck. 
Special  survey  map  of  district  Rbcinwalden. 

These  maps  on  the  scale  of  1 :  5000  appear  in  portfolio  sheets,  repre- 
senting a  careful  survey  by  theodolite  of  the  boundaries  of  the  district, 
the  permanent  diflerences  of  soil  and  occupancy  (roads,  waters,  fields, 
meadows,  moors,  etc.),  and  the  division  of  the  district  into  smaller 
units  of  management.  This  kind  of  map,  of  which  only  three  copies 
are  made,  is  then,  for  purposes  of  use  in  daily  routine,  reduced  to  a 
scale  of  1:25000  on  one  sheet,  and  printed.  The  first  matter  of  inter- 
est that  strikes  us  on  these  blank  or  base  maps  is  the  division  lines  by 
which  the  district  is  divided  into  parcels  or  compartments.  In  the 
plain  these  lines  divide  the  district  into  regular  oblong  compartments 
(.Tagen)  of  about  GO  to  75  acres  each,  with  sides  of  100  and  200  yards 
respectively,  separated  by  openings  or  avenues  which  we  may  call 
"rides"  (Gestell,  Schneisse),  so  that  tlie  whole  makes  the  appearance 
very  much  like  the  map  of  an  American  city  regularly  divided  into 
blocks.  The  rides  (from  8  to  40  rods  wide)  running  east  and  west  and 
north  and  south  are  lettered,  the  former,  broader  ones  (main  avenues) 
with  capital  letters,  the  latter  (side  avenues)  with  small  letters,  while 
the'compartments  are  numbered.  In  the  forest  itself  at  each  corner  a 
monument  of  wocd  or  stone  indicates  the  letters  of  the  rides  and  num- 
bers of  the  compartments,  rendering  it  easy  to  find  one's  way  or 
direct  any  laborer  to  any  place  in  the  forest.  The  rides  arc  often  used 
as  roads  and  serve  also  the  purpose  of  checking  fires,  etc. 

Ill  tho  hill  and  mountain  districts  this  regular  division  becomes 
imprncticable  and  the  lines  of  compartments  conform  to  the  contour, 
while  the  opening  of  the  avenues  is  restricted  to  those  wbich  can  be 
readily  transformed  into  roads;  roads,  indeed,  determining  the  divis- 
ion lines  wherever  practicable.  To  illustrate  these  various  methods  of 
subdivision  there  were  exhibited: 

Blank  district  map  of  Riithnick,  Prussia. 
Blank  district  map  of  Miililenbcck,  Prussia. 
Blank  district  map  of  Scbuleuburg,  Prussia. 

The  first  is  a  pine-forest  district  in  the  plain  with  rectangular  com- 
partments, the  second  a  beech  forest  in  the  hill  countrj^,  and  the  third 
a  spruce  forest  in  the  Ilarz  Mountains. 

In  hill  or  mountain  districts  topographic  or  contour  maps  become 
necessary,  especially  for  the  purpose  of  rational  road  construction,  a 
matter  on  which  in  modern  times  great  stress  is  laid  aud  to  which  we 
shall  refer  later  on  more  in  detail.  Such  contour  maps  are  sometimes 
executed  in  papier  mach6  or  gypsum  models  for  readier  reference. 
This  class  of  work  was  shown  by: 

Relief  model  of  range  Buchholz,  in  district  Miiblenbeck,  Prussia; 
Relief  model  of  range  Sonncnburg,  iu  district  Frcienwaldc,  Prussia; 
Relief  model  (small)  of  forest  district  Scbulenburg,  Prussia,  wltb  tbe  correspond- 
ing contour  maps; 
Contour  map  of  forest  inspection  Maut-Wcst,  Bavaria. 

The  instrument  used  in  this  work  is  one  that  would  recommend 
itself  for  similar  work  in  this  country  for  expeditiousness,  combined 
with  sufficient  accuracy  (0*4  per  cent) ;  namely,  the 

Tacbyraeter,  construction  Fennel,  with  projecting  apparatus. 
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The  instrument,  wliich  was  exhibited,  is  most  compact  and  simple  to 
handle,  permitting  direct  survey  of  both  distances  and  vertical  con- 
tours in  one.  motion,  without  any  calculations;  the  former  by  means 
of  a  Eeichenbach  distance  measurer,  with  stadia,  the  latter  by  a  pro- 
jecting apparatus  (rectangular  triangle)  giving  the  horizontal  distance, 
while  a  limb  with  nonius  permits  the  reading  of  the  azimutb. 

For  rapid  preliminary  work,  such  as  the  trial  location  of  roads, 
various  instruments  are  devised,  which  can  also  bo  used  for  measuring 
heights  of  trees,  etc.,  of  which  the  universal  dioptra,  construction  Stoet- 
zer,  was  exhibited.    These  arc  usually  simple  pendulum  instruments. 

Of  late  years  a  further  refinement  in  the  methods  of  reducing  to  paper 
the  conditions  of  forest  areas  has  been  begun  in  Bavaria  by  the  con- 
struction of  soil  maps. 

Soil  map  of  forest  district  Hanptmoorawald  (Bavaria). 

*'Tbo  soil  map  and  its  significanco  for  forest  management,"  l)y  A.  Baumau. 

These  exhibits  gave  notice  of  this  new  departure.  The  above  map, 
comprising  8,000  acres  on  a  scale  of  1 :  20000,  shows  by  colors  the  kind 
of  soil,  and  by  signs  its  quality  and  depth  of  surface  soil,  character  of 
subsoil  and  depth  to  ground  water ;  black  dots  show  the  points  actually 
examined.  The  notation  is  so  simple  that  the  conditions  on  any  part 
can  bo  readily  read. 

For  instance,  finding  in  one  place  of  yellow  shade,  which  denotes 

sand,  the  reading  ^'^'J^'  wo  know  at  once  that  it  is  alluvial  sand,  190 

H  40 
centimeters  deep  to  ground  water;  while  in  the  same  area  a^s.  30,  would 

tell  us  that  the  alluvial  sand  is  overlaid  by  40  centimeters  of  humus 
mold,  and  that  the  subsoil  at  30  centimeters  below  the  sand  is  impene- 
trable ^'Keuperletten"  (clay). 

PRINCIPLES   OF  MANAGEMENT. 

The  fundamental  principles  upon  which  the  German  Government 
forests  and  most  of  the  communal  and  private  forests  are  managed  is 
briefly  expressed  in  the  idea  that  the  forest  growth  is  to  be  treated  as 
a  crop  to  be  reproduced  as  soon  as  harvested,  involving  continuity  of 
crops.  To  carry  this  principle  into  effect  most  advantageously  the 
management  must  take  care  to  husband  the  natural  forces  and  con- 
ditions upon  which  thrifty  forest  growth  relies,  which  leads  to  the 
second  principle,  that  of  highest  efficiency  of  crops,  or  the  two  leading 
principles  combined,  to  produce  the  largest  amounts  of  material  (or 
revenue)  in  the  shortest  time  without  impairing  the  condition  and 
capacity  for  reproduction  of  the  forest,  perpetuating  valuable  forest 
growth  wherever  this  is  the  best  crop  or  where  soil  conditions  make  a 
forest  cover  desirable.  In  government  forests  in  addition  t\iQ  financial 
principle  prevails  of  treating  the  forest  as  a  permanently  invested  capi- 
tal, from  which  only  the  interest  is  to  be  used,  making  the  amount  har- 
vested or  the  revenue  derived  to  be  as  nearly  alike  from  year  to  year 
or  from  period  to  period,  and  as  nearly  corresponding  to  the  annual 
accretion,  as  it  is  possible  to  make  them. 

The  present  Oberlandforstmeister,  or  director,  of  the  Prussian  for- 
est department  uses  the  following  language  in  laying  down  the  prin- 
ciples upon  which  the  government  manages  its  forests: 

The  Prnssian  state  forest  administration  does  not  accede  to  the  principles  of  acon- 
tinnous  liighost  soil  rent  liased  upon  compound  interest  calculations,  but  believes, 
in  contradistinction  to  private  forest  management,  tliat  it  can  not  avoid  the  obliga- 
tion in  the  management  of  the  state  forests  of  keeping  in  view  tbe  vrelfare  of  the 
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wholo  community  of  citizens,  and  therein  taking  into  consideration  the  need  for 
continued  supply  of  wood  and  other  forest  products  as  well  as  the  other  objects  to 
which  in  so  many  directions  the  forest  is  subservient.  The  administration  does  not 
consider  itself  entitled  to  pursue  a  one- sided  financial  policy,  leastof  all  to  submit 
the  government  forests  to  a  pure  money-making  management  strictly  based  on  capi- 
tal and  interest  calculations,  but  considers  it  its  duty  to  so  manage  tho  forests  as  a 
])atrimony  belonging  to  tho  whole  nation  that  the  present  generation  may  bo  beno- 
lited  by  tbe  highest  possible  usufruct  in  satisfying  its  wants  and  deriving  tho  pro- 
tection which  tho  forest  renders,  and  that  to  future  generations  may  bo  secured  at 
least  as  large  usufruct  of  the  same  kind. 

To  carry  out  these  principles  tlio  iutimato  knowledge  of  the  conditions 
of  the  i)roperty,  referred  to  above,  is  necessary  and  is  obtained  by  a 
careful  forest  survey  as  a  basis  for  a  systematic  administration  and 
forest  regulation.  As  samples  of  the  manner  of  acquiring  and  record- 
ing this  knowledge  tlio  following  exhibits  served: 

Manager's  map  of  forest  district  Ruthnick,  Prussia,  representing  conditions  (nine 
forest  in  x>lain)  and  workiug  plan  in  1889. 

Manager's  map  of  forest  district  Muhlenberg,  Prussia  (beech  forest  in  hill  country), 
representing  conditions  and  working  plan  in  1891. 

Mnuagei'*  map  of  forest  district  fechulenburg,  Prussia  (spruce  forest  in  Harz 
Mountains),  representing  conditions  and  workiug  plan  in  1891. 

Set  of  1  timber  maps  of  district  Haux^tmoorswald,  Bavaria,  showing  conditions, 
respectively,  in  1843, 1855, 1868, 1880. 

Set  of  6  timber  and  manager's  maps  of  district  Cunnersdorf,  Saxonv,  showing  con- 
ditions and  workiug  plans  in  1829,  1854, 1862,  1872, 1884. 1890. 

Set  of  G  timber  and  manager's  maps,  reduced  on  one  slieet,  of  forest  district  Timm- 
litz,  Saxony,  showing  changes  in  conditions  since  1822. 

Forest  survey,  valuation,  and  regulation  work,  with  plans  of  management  and 
maps,  of  forest  district  liinternah,  Prussia  (Thuringian  Mountains),  showing  all 
changes  and  revisions  from  1822  to  1880.     Six  volumes  of  manuscript  and  7  maps. 

The  blank  maps  described  above  arc  used  to  denote  on  them  all  the 
data  which  the  manager  should  have  before  him  to  readily  determine 
the  details  of  his  management ;  that  is,  a  description  as  complete  as  pos- 
sible of  the  forest  growth  and  its  condition  and  the  proposed  manner 
of  utilizing  and  reproducing  the  same.*  This  information — after  fur- 
ther subdivision  of  tho  comi)artments  where  needed  on  account  of  dif- 
ferences in  soil  conditions  or  growth — is  given  by  means  of  different 
colors,  differences  in  shade,  numbers,  figures,  marks,  and  signs.  Tbe^e 
maps,  which  are  prepared  after  a  most  painstaking  forest  survey,  and 
which  we  may  call  "manager's  map"  (Plate  in),  show  at  a  glance  not 
only  the  nature  of  soil  conditions  and  what  the  principal  kind  of  timber 
and  its  admixtures  are  in  each  compartment  or  subdivision,  but  also  how- 
old  the  growth;  whether  it  is  to  be  treated  as  a  coppice,  standard  cop- 
pice, or  timber  forest;  at  whfit  period  in  the  rotation  it  is  to  be  cut,  and 
such  notes  as  the  manager  himself  may  add  from  year  to  year,  as,  for 
instance,  the  yearly  fellings,  plantings,  movable  nurseries,  new  road 
l)rojects,  etc. 

One  of  the  most  instructive  exhibits  in  this  direction  was  that  show- 
ing the  changes  in  Timlitz  forest.  Saxony.  The  map  of  the  district  in 
1822  presented  about  the  condition  of  one  of  our  mismanaged  Michi- 
gan iorests  of  pine  and  hardwoods  mixed,  from  which  all  the  good  tim- 
ber had  been  culled,  leaving  it  to  inferior  kinds  with  few  groups  of 
straggling  pines  and  more  valuable  hardwoods,  without  symmetry  or 
system  in  the  distribution  of  kinds  or  ago  classes.  At  the  same  time 
a  map  was  constructed  showing  ideally  how  the  forest  waste  look  after 
eighty  years'  well-planned  management.    We  can  then  follow  in  tho 

*  ]'2ach  state  government  pursues  somewhat  diftcrent  methods  of  mappiug.    Some- 
times two  sets  of  maps  are  made,  one  to  show  tho  conditions,  which  might  then  he 
•^Hed  a  timher  map,  the  other  to  show  the  working  plan;  hut  these  are  now  mostly 
ibined  into  one. 
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maps  made  every  ten  or  twenty  years  the  changes  in  appearance 
under  the  band  of  the  forester.  During  the  management  new  informa- 
tion and  experience  have  dictated  modifications  of  the  original  working 
plan,  giving  rise  to  a  new  manager's  map;  the  approach  to  which 
appearing  in  the  timber  map  for  1885  leaves  no  doubt  that  at  the  end 
of  the  period  of  regulation  we  will  have  a  well-grown  pine  forest,  with 
deciduous  trees  mixed  in  or  confined  to  the  more  suitable  situations,  so 
disposed  over  the  area  that  annually  or  periodically  the  same  amount, 
or  nearly  so,  of  valuable  material  can  be  harvested. 

The  painstaking  methods  of  surveying,  describing,  measuring,  calcu- 
lating, planning,  bookkeeping,  and  repeated  revising  of  all  the  work 
from  decade  to  decade  were  shown  in  the  regulation  work  of  the  district 
Hinternah,  Prussia,  contained  in  six  large  folic  volumes  of  manuscript, 
continued  from  the  year  1822  to  the  last  revision  in  1890.  We  can  only 
briefly  indicate  what  this  work  involves,  which  was  briefly  summarized 
in  the  following  exhibit: 

FOREST   REGULATION. 

PROGIfKSS   OF   WOnK   REQUIRKI)   TO   BRING    FOREST  AREAS   UNDER  RATIONAL  FOREST 

MANAGEMENT. 

I.  Geodetic  and  topographic  survey  and  mapj^ing, 

II.  Forest  Burvey  in  connection  with  I,  noting  all  areas  distingnislied  by  quality  of 
soil,  composition,  and  age  of  timber;  general  description  of  forest  condi- 
tions, of  climatic  conditions,  of  surrounding  conditions,  of  possible  dangers, 
of  market  conditions,  means  of  transportation,  etc. 

III.  Forest  districting.    Division  of  forest  into  parcels  or  lots  and  aggregation  of  lota 

into  blocks  and  ranges.  In  the  plain,  rectangular  lots,  divided  by  cleared 
lines  called  rides  (Gestell),  are  customary;  in  hilly  and  mountainous  coun- 
try division  lines  follow  the  configuration  of  soil.  Differences  of  soil  or 
character  of  growth  within  lots  give  rise  to  formation  of  sublots. 

IV.  Forest  yield  valuation  (assessment).    Ascertaining  amounts  of  timber  standing, 

rat<3  of  growth  on  various  sites,  determining  capability  of  production  and 
future  yield  in  material  and  money. 
V.  Determining  plan  of  management  (working  plana).  General  plan  for  all  time; 
special  plans  for  period  of  ten  to  twenty  years.  Determining  length  of 
rotation ;  amounts  annually  to  be  cut,  designating  lots  to  be  cut,  with  a 
view  to  obtaining  favorable  distribution  of  age  classes;  thinnings  to  be 
made ;  methods  to  bo  used  in  feUing  and  cultures. 

]VIETHODS   OF  FOREST   REGULATION. 

In  Prussia  it  was  Frederick  the  Great  who  first  ordered  a  regulated 
'  adniiuistration  of  the  government  forests,  soon  after  the  beginning  of 
his  reign.  The  first  simple  prescriptions  of  dividing  the  forests  mto 
equal  areas  and  cutting  every  year  a  proportionate  area  were  followed 
up  with  more  elaborate  ordinances  having  in  view  a  closer  equalization 
of  the  amounts  of  material  harvested  and  revenues  obtained,  besides 
other  considerations  of  management  for  continuity,  until  finally  the 
basis  for  present  methods  of  regulation  was  reached  in  the  ordinance 
of  183G,  since  modified  in  its  details,  under  which  "  the  preservation, 
revision,  and  perfection  of  the  work  of  forest  valuation  and  regula- 
tion "  is  carried  on. 

The  modus  operandi,  similar  in  principle  in  all  government  forest 
administrations,  is  about  as  follows: 

Let  us  assume  that  the  government  has  purchased*  a  new  forest 
district,  comprising,  say,  10,000  acres,  the  average  size  of  the  existing 
districts.  The  necessary  surveys  and  blank  maps,  as  explained,  have 
been  made  and  the  boundaries  carefully  established  in  the  field,  the 

*  Prices  for  forest  soil  vary,  of  course,  according  to  their  location  and  condition, 
just  as  in  our  country.  In  1849  Bavaria  sold  27,(W0  acres  of  her  state  forests  at  $68 
per  acre.    In  Prussia  the  government  has  lately  (1884-1887)  paid  prices  ranging 
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division  into  compartments  or  parcels,  larger  or  smaller  according:  to 
tlic  need  of  a  more  or  less  intensive  management,  have  been  noted  on 
the  maps  and  marked  on  the  gronnd  (the  avenues  perhaps  partially 
opened),  and  for  the  sake  of  satisfactory  administration  a  number  of 
the  parcels  have  been  combined  into  subdistricts,  "blocks,''  or  ranges; 
an<l  thus  the  first — purely  geometrical — basis  for  a  rational  administra- 
tion has  been  established.  Now  the  arithmetical  basis  is  to  be  ascer- 
tained. For  this,  in  the  first  place,  a  general  description  of  the  district 
in  its  present  condition  is  desirable,  parts  of  which,  however,  can  be 
furnished  only  after  the  more  thorough  measurements  described  later. 
Such  a  description  recites  all  needful  knowledge  regarding  the  extent, 
the  manner  of  division,  the  boundaries,  and  the  legal  rights.  Kext 
follows  a  description  in  general  terms  of  topography,  climate,  and  soil 
conditions,  and  of  the  forest  growth,  being  a  condensation  of  the  si)ecial 
description  by  parcels.  The  manner  of  treatment  hitherto,  the  market 
conditions,  current  market  prices,  and  usual  wages  are  noted.  Then 
after  recital  of  the  processes  and  methods  by  which  the  information  in 
the  following  detail  work  has  been  obtained,  the  principles  adopted  foi: 
the  management  and  its  motivation  arc  stated,  forming  a  general  guide 
for  the  manager  for  all  time. 

These  principles  arc  formulated  by  a  commission,  after  sufficient  gen- 
eral knowledge  of  the  condition  of  the  district  is  obtained.  In  this 
important  part  of  the  general  description,  not  only  the  territorial  par- 
tition of  the  district  into  compartments  and  blocks  or  ranges  is  deter- 
mined, and  reasons  given  for  it,  but  also  the  system  of  management 
for  each  block  or  parts  of  blocks,  whether  coppice,  standard  coppice, 
timber  forest,  etc.,*  and  the  length  of  rotation,  i.e., the  time  within 
which  a  block  is  to  be  cut  over  and  reproduced;  fnrthermore,  the  prin- 
ciples according  to  which  the  fellings  are  to  i^rogrcss,  reproduction  is 
to  bo  seciired,  thinnings  arc  to  be  made,  the  annual  yield  to  beexi>ected, 

froni  $5^0  $60  per  acre,  and  for  a  round  70,000  acres  tho  price  jier  acre  was  $21  aver- 
age. Tb'csc  were  mostly  devastated  waste  lands  iu  the  northern  plain.  In  Thurin- 
^a,  -NvHero.  prices  for  wood  and  land  are  higher,  the  price  for  forest  land  is  from  $20  to 
$60  aiid  &s  liigh  as  $80.  These  prices  do  not,  of  course,  include  any  timber  growth, 
the  valuo:.of>  which,  if  present,  is  calculated  according  to  well-known  careful  meth- 
ods of  determining  **  expectation  values."  According  to  a  calculation  by  Dr.  J. 
Lohr,  based  on  the  net  income  as  representing  interest  at  a  3  per  cent  rate  and 
assiHning  a  ninety-year  rotation  of  Iho  forest  growth  for  the  entire  German  Empire, 
the  forest  land  was  worth  $25  per  acre  and  the  wcod  on  it  $156  per  acre. 

*NoTE. — Timber  forest  (Hochwald;  high  forest)  is  a  forest  in  which  trees  are 
allowed  to  grow  to  maturity  and  reproduction  is  effected  either  by  natural  seeding 
from  the  old  ^owth  in  various  ways  or  by  planting  or  sowing  after  removal  of  the 
old  growth:  it  is  usually  managed  in  rotations  of  70  to  120  years. 

Coppice  (Niederwald;  low  forest)  is  a  forest  iu  which  reproduction  is  expected  by 
sprouts  from  the  stumps;  this  is  usually  managed  in  rotations  of  10  to  40  years. 

Standard  coppice  (Mittelwald;  middle  forest)  is  a  combination  of  the  two  former, 
the  standards  being  allowed  to  grow  to  maturity  and  reproduction  being  socurea 
both  by  seed  and  sprouting. 

DcicTmining  the  rotation. — Our  friends  who  arc  attempting  to  bring  about  a  more 
rational  treatment  of  our  forests  have  often  a  mistaken  notion  as  to  when  timber 
should  bo  cut,  when  it  is  ready  for  the  harvest.  This  can  not  be  determined  by  any 
set  period,  as  in  the  ripening  of  fruit  in  agriculture,  or  by  any  more  or  less  defined 
ago,  much  less  by  any  diameter  measure.  The  dcterminatiou  of  the  ''felling  ago" 
(Haubarkeitsalter)  or  of  the  length  of  ''rotation"  (Umtrieb)  depends  on  the  use  to 
which  the  crop  is  to  bo  put,  the  manner  in  which  it  is  to  bo  reproduced,  and  the 
amount  of  material  that  can  be  produced  or  the  amount  of  profit  that  can  bo  derived 
from  it.  This  determination  is  one  of  the  most  difficult,  requiring  both  careful  finan- 
cial calculation  and  knowledge  of  forest  technique. 

The  "sylvicultural  rotation"  is  that  which  considers  mainly  tho  forest  technique, 
beiu^  tho  time  when  perfect  natural  reproduction  is  most  surely  attainable,  i.  e., 
fullest  seed  production  in  timber  forest,  highest  sprouting  capacity  in  coppice  forest; 
or,  when  preservation  of  the  productive  capacity  of  tho  soil;  avoidance  of  damage 
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and  tlio  time  witliin  which  tho  forest  is  to  bebroug^htinto  a  regular  sys- 
tematic order  of  management — in  short,  all  the  general  framework  of  the 
management,  as  far  as  determining  a  set  policy  into  which  tho  special 
wording  plans  should  lit.  Before  this  report  can  bo  made  final,  how- 
ever, the  work  of  the  valuator  or  examiner  must  have  proceeded  to 
some  extent. 

VALUATION  WORK. 

Tho  valuator  or  estimator  upon  whose  work  as  a  basis  the  general  and 
special  working  plans  depend,  beghis  by  examining  and  describing 
briefly  the  conditions  of  the  soil,  its  productive  capacity,  and  the  kind 
and  appearance  of  the  growth  in  each  compartment  (or  subparcel,  if 
conditions  of  growth  or  soil  make  such  subdivision  desirable).  In  the 
description  the  dominating  kind  of  timber  or,  if  mixed  in  equal  propor- 
tions, that  upon  which  the  management  is  to  be  prominently  based,  is 
named  first  and  the  average  ago  of  the  growth*  with  special  reference 
to  the  dominating  timber  is  ascertained,  for  the  purpose  of  ranging  tho 
parcel  into  an  ^'age-class,"  which  comprises  usually  twenty  years,  so 
that  tho  growth  of  1  to  20,  21  to  40,  41  to  GO  years,  etc.,  form  each  an 
age-class  or  period.  The  density  of  the  growth  and  larger  openings 
devoid  of  tree  growth  are  specially  noted.  The  valuator  at  the  same 
time  is  exi)ected  to  form,  from  general  appearances,  an  opinion  as  to 
the  best  treatment  of  each  parcel  in  the  near  future,  and  note  it  and 
especially  whether  the  growth  is  to  be  cut  during  an  earlier  or  later 
period,  than  its  age  would  warrant  considering  the  likelihood  of  its 
thrifty  or  its  unsatisfactory  growth.  He  also  estimates  the  amouuts 
to  be  taken  out  in  thinnings  for  the  next  twenty  years. 

from  Tvindfalls,  diseases,  etc.,  arc  uppermost  considerations.  These  considerations  of 
course  also  influence  in  part  tlio  determination  of  any  of  tho  foUowing  rotations, 
Tv'liich  Tvo  may  call  *' economic  rotations." 

Tho  "rotation  of  fjreatest  material  production"  is  that  which  allows  tho  forest  to 
grow  as  long  as  tho  average  annual  accretion  is  at  a  maximum.  This  diflfers,  of 
course,  with  species,  climate,  soil,  etc.  If  for  the  mass  of  material  we  substitute  its 
money  value  and  strive  to  so  arrange  that  the  time  of  rotation  coincides  with  the 
largest  money  returns,  wo  have  a  **  financial  rotation." 

A  nrious  points  of  view  lead  to  difl'ercnt  kinds  of  financial  rotations: 

**  Rotation  of  the  highest  harvest  value"  or  "Technical  rotation'^  which  attempts 
to  produce  certain  desired  sizes  and  qualities  in  largest  quantity  with  a  view  of 
obtaining  thereby  tho  largest  money  return  for  the  crop  under  tho  circumstances 
(management  for  telegraph  poles,  fence  posts,  osier  holts,  tan-oak  coppice). 

"notation  of  the  highest  forest  revenue"  when  the  growth  is  to  bo  harvested  at 
the  time  of  its  maximum  average  annual  net  money  value;  this  time  is  influenced 
both  by  tho  amount  of  material  and  tho  price  paid  for  better  sizes  and  quality  of 
wood.  In  this  rotation  no  regard  is  paid  to  the  original  capital  invested  in  the  soil; 
when  this  latter  factor  is  introduced  into  the  calculation  we  arrive  at  tho  true 
"Financial  rotation"  or  "Rotation  of  tho  highest  soil  (or  ground)  rent,"  in  which 
the  forest  is  to  be  cut  at  a  time  when  tho  capital  invested  in  soil,  stock,  and  manage- 
ment, furnishes  the  highest  interest  rate.  This  capital  as  far  as  tho  soil  is  concerned 
may  Ijo  represented  by  its  actual  cost,  or  by  its  market  value,  or  else  by  its  capacity 
for  production  (Bodenerwartungswerth;  soil-expectation  value),  which  is  found  by 
adding  tho  values  of  expected  returns  at  harvest  discounted  to  the  present  time  and 
deducting  tho  expenses  incurred  up  to  tho  time  of  harvest,  similarly  discounted. 

To  determine  this  value,  experience  tables  must  give  the  data.  Local  conditions 
and  prices  and  tho  rate  of  interest  applied  of  course  influence  the  length  of  tho  finan- 
cial rotation.  It  is  shortest  for  a  flrowood  management  (in  Germany  say  GO  to  70 
years),  for  spruce  and  pine  at  an  interest  rato  of  2  to  3  per  cent  a  rotation  of  70  to  90 
years,  with  oak  120  years,  appear  as  profitable  rotations;  where  small  sizes',  mining 
timber,  posts,  poles,  etc.,  are  bringing  good  prices,  the  most  profitable  financial  rota- 
tion may  bo  shorter.  It  stands  to  reason  that  tho  lenjjth  of  this  rotation  as  well  as 
of  all  others  can  be  only  approximately  calculated.  The  forestry  literature  of  Ger- 
many is  most  prolific  just  now  with  regard  to  determining  financial  rotations,  and  the 
highest  mathematical  skill  is  employed  in  tho  discussion. 

*Growth  (Bestand ; — stand) is  here  and  farther  on  used  in  tho  collective  sense  of  the 
word  to  denote  an  ag^cgate  of  trees ;  for  which  also  the  word  "stand"  may  be  employed. 
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With  this  information  established,  a  table  may  be  constructed,  in 
which  the  area  of  each  parcel  is  entered,  according  to  its  average  age 
or  "age  class,''  modified  by  considerations  of  productive  capacity  and 
from  this  a  "timber  map"  is  made,  showing  the  present  conditions  of 
the  forest;  the  kind  of  dominating  timber  in  each  parcel  being  denoted 
by  a  color,  intermixed  timbers  by  signs,  and  the  age  by  the  shade  of  the 
color  in  4,  5,  or  C  gradations  according  to  the  number  of  age  classes,  as 
shown  in  the  accompanying  ideal  map. 

ARRANGEMENT    OF   AGE    CLASSES. 

Now  follows  the  determination  of  the  future  arrangement  of  age 
classes,  the  object  of  which  is  to  have,  when  the  forest  is  regulated,  in 
each  period  of  the  rotation  an  approximately  equal  or  equally  producing 
area  to  bo  cut.  It  therefore  becomes  necessary  to  shift  the  distribution 
of  age  classes,  in  order  to  attain  the  equality  of  the  sum  of  areas  in  each 
period.  In  addition  to  the  mere  equalization  of  areas,  there  are  several 
other  considerations  guiding  the  valuator  in  arranging  the  age  classes. 
The  oldest  timber,  as  well  as  that  which  for  some  reason  has  ceased 
to  make  satisfiictory  growth,  is  of  course  to  be  cut  first;  hence  the  con- 
ditions of  the  areas  are  more  specially  examined  regarding  health, 
density  of  cover,  soil,  vigor,  etc.  In  coniferous  growths,  especially  in 
the  plain,  the  danger  from'  windfalls,  if  one  parcel  is  cut  and  thereby 
the  other  exposed  to  the  prevailing  storms,  necessitates  such  an 
arrangement  in  the  location  of  the  fellings  (or  age  classes)  that  the 
removal  of  an  old  growth  will  leave  behind  it  a  young  growth  which  is 
less  liable  to  be  thrown.  This  local  distribution  of  the  age  classes  by 
which,  in  the  direction  of  the  prevailing  winds,  no  two  neighboring 
growths  are  assigned  to  the  same  period  is  also  desirable  from  other 
considerations.  By  avoiding  a  series  of  extensive  fellings  side  by  side 
the  danger  from  fires  is  lessened,  and  liability  to  spread  of  diseases  and 
insect  attacks,  danger  from  frost,  and  drought  to  young  growths,  is 
confined  or  reduced.  Hence  an  arrangement  of  the  age  classes  as  near 
as  possible  after  the  following  scheme  has  been  generally  adopted,  in 
which  the  Eoman  figures  denote  the  age  classes,  I  standing  for  the 
oldest  growth,  containing,  if  the  rotation  has  been  set  at  100  years,  tim- 
ber of  80  to  100  years,  to  be  felled  within  the  first  twenty  years,  II  for 
that  to  be  felled  within  twenty-one  to  forty  years  from  the  present, 
and  so  on,  V  to  be  felled  in  from  eighty  to  one  hundred  years. 
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Fio.  1.— T)iagram  showing  arrangement  of  ago  classes. 

In  mountainous  districts,  where  the  topography  influences  the 
expense  of  transportation,  fellings  are  often  more  concentrated  and 
the  higher  parcels  used  and  reproduced  before  the  lower,  in  order  to 
avoid  in  juiy  to  the  young  growth  by  a  reversed  condition  when  the 
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material  from  above  would  liave  to  pass  through  the  youug  growth 
below.  Various  minor  points  may  also  dictate  exceptional  arrange- 
ment. In  coppice  growth,  needed  protection  of  the  stocks  against 
cold  north  winds  makes  it  desirable  to  have  the  fellings  progress  from 
the  south  and  west  towards  north  and  east.  Altogether  it  will  have 
become  apparent  that  the  distribution  of  successive  fellings  is  an 
important  matter,  not  only  from  the  standpoint  of  regulated  adminis- 
tration, but  also  of  successful  culture. 

In  the  accompanying  map  (Plate  III)  we  have  attempted  to  give  an 
idea  of  the  manner  in  which  a  "manager's  map''  is  constructed,  and 
how  ideally  in  a  forest  of  the  plain  the  arrangement  of  age  classes  wotild 
appear  when  the  forest  regulation  is  perfected. 

Portrait  of  G.  L.  Ilartig,  Obcrlandforstmeistcr  of  Prussia  (1811  to  1836). 

This  portrait  was  exhibited  to  represent  the  father  of  the  methods  of 
forest  regulation  in  vogue  at  the  present  time,  as  developed  in  his 
"Instruction  for  the  valuation  of  forests,''  1795.  He  was  also  one  of 
the  most  fertile  writers  in  forestry  literature. 

YIELD    OAIXa^LATIONS. 

When  the  distribution  of  areas  has  been  eflfected  in  accordance  with 
the  considerations  set  forth,  the  yield  calculations  are  made.  These 
are  computed  after  careful  measurements  and  by  various  methods  of 
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FiQ.  2.— Diagram  showing  compnrativo  progress  of  yielils  of  spruco,  fir,  pine,  and  beech  ou  best  and 

poorest  si  to  class. 

calculation,  which  have  been  developed  after  much  experience  during 
more  than  one  hundred  years. 
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Since  the  diiferent  compartments  are  cut  at  different  times,  not  only 
tlie  i)rcsent  "  stock  on  liand"  needs  to  be  measured,  but  also  tlie  accre- 
tion for  each  age  class  from  the  present  to  tbe  middle  of  the  period  in 
Tvbicb  it  is  to  be  utilized  as  to  total  quantity  (decreasing  in  arithmet- 
ical proportion  as  the  stock  on  hand  is  diminished  by  fellings),  when 
by  adding  the  two  quantities  and  dividing  the  total  by  the  number  of 
years  in  the  rotation  or  time  of  regulation  the  equalized  yearly  quota 
to  be  utilized  or  <^ felling  budget"  (Ilaubarkeitsertrag  or  etat)  can  be 
calculated. 

The  determination  of  existing  stock  is  made  by  measuring  diameter 
breast  high  by  means  of  calipers,  estimating  the  average  height  and  cal- 
culating contents  with  the  aid  of  tables  which  give  the  corresponding 
volumes  of  timber  wood  (above  3  inches  diameter).  These  tables  are  con- 
structed after  numberless  detail  measurements  from  which  the  "factor 
of  shape"  for  each  species,  soil,  or  climate  is  derived;  for,  since  the  tree 
is  neither  a  cylinder  nor  a  cone,  which  could  be  calculated  from  the 
base  and  height,  the  modification  from  cither  of  these  two  forms,  the 
"factor  of  shape,"  must  be  determined  experimentally  in  order  to  arrive 
at  the  approximately  true  contents.  These  measurements  are  made 
Komewhat  like  those  for  which  schedules  are  given  on  page  310  of  this 
report.  In  very  irregular  growths  and  with  skillful  valuators  a  simple 
estimating  of  contents  or  the  use  of  so-called  normal  yield  or  "experi- 
ence tables,"  which  give  for  the  various  species,  soils,  and  climates  the 
amount  of  wood  that  would  normally  be  produced  per  acre  at  a  given 
period,  is  not  excluded. 

Normal  tjichl  tabic  for  spruce. 
[Main  growtj^  (exclusive  of  tliinxiiDgs)  per  acre.] 
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8,694 
0,324 


140 
515 
1,287 
2,231 
3,080 
3,790 
4,361 
4,848 
6,305 
6,720 


S 

I 


Cu./t. 

200 

772 

1,617 

2,760 

4,247 

6,634 

6,893 

7,994 

8,860 

0.638 

10,296 

16,723 


157 
500 
1,044 
1,830 
2,788 
3,761 
4,519 
5,248 
6.763 
6,249 
6,707 
7,150 
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In  very  regular  growths  trial  areas  only  are  measured.  To  indicate 
this  phase  of  the  regulation  work  there  were  exhibited  of  the  many 
instniments  in  use : 

G.  Heyers'  perfected  calipera  (best  construction). 

A.  Treflfurth^s  triangular  calipers. 

Hypsoraeters  (height  measurer),  construction  Fanstman,  Weise,  Wild,  Stootzer, 

Accretion  borer^  construction  Tressler,  Neuhofer,  and  Matthes. 

These  last  instruments  are  most  convenient  for  ascertaining  the  rate 
of  growth  on  standing  trees,  a  hollow  augur  of  small  diameter  (one- 
fourth  inch)  taking  out  of  the  trunk  a  core  2  or  3  inches  long,  which 
allows  the  measuring  of  the  width  of  annual  rings,  and  therefrom,  by 
aid  of  tables,  the  calculation  of  the  rate  of  mass  accretion  for  the  past 
five  to  ten  years,  from  which  a  judgment  of  the  probable  future  accre- 
tion can  be  formed.  The  more  usual  manner  of  determining  the  rate  of 
accretion,  however,  for  purposes  of  yield  calculation,  is  by  felling  sam- 
ple trees  of  each  class,  dissecting  and  measuring  the  accretions  of  past 
periods,  as  indicated  in  schedules  on  page  310. 

In  modern  times  the  exact  measurements  are  mostly  confined  to  the 
growths  that  are  utilized  during  the  fi.rstor  first  two  periods  of  twenty 
years. 

FELLING  BUDGET. 

Mter  all  these  data  for  each  compartment  have  been  booked,  and 
the  yield  of  branchwood  and  roots — for  even  these  are  mostly  utilized — 
as  well  as  the  probable  amounts  to  be  taken  out  in  thinnings,  have 
been  estimated  and  recorded,  and  after  the  likelihood  of  decreased 
accretion  in  the  different  compartments  has  also  been  determined  from 
measurements  and  experience,  the  "felling  budget''  is  determined  as  a 
sum  of  the  stock  on  hand  and  the  amount  of  annual  accretion  multi- 
plied by  the  time,  during  which  it  is  allowed  to  grow,  i.  e.,  in  the  aver- 
age to  the  middle  of  the  period  in  which  the  compartment  i^  placed, 
divided  by  the  period  of  rotation.  Thus  a  growth  of  eighty-five  years, 
which  showed  a  stock  on  hand  of  3,825  cubic  feet  per  acre,  and  hence 
had  an  average  accretion  hitherto  of  3,825-4-85=45  cubic  feet  per  year, 
which  is  likely  to  be  reduced  on  account  of  gradual  reduction  in  stock 
and  other  untoward  conditions  to  30  cubic  feet,  would  yield  during  the 
first  period  3,825-f  30x10=4,125  cubic  feet.  And  if  the  compartment 
contained  60  acres  it  should  be  credited  in  the  working  plan  in  the 
column  for  the  period  I  with  4,125  x  50=200,250  cubic  feet.  By  adding 
up  the  amounts  of  the  yield  of  all  the  compartments  placed  in  the  first 
period  and  dividing  by  20  (the  length  of  the  period)  the  annual  budget 
which  should  be  felled  during  the  period,  is  found.  If,  however^  it  is 
desired  to  equalize  the  fellings  more  or  less  through  a  longer  period — 
for  instance,  the  time  of  rotation — then  the  amounts  in  all  the  periods 
must  be  summed  up,  and  these  sums  as  nearly  as  possible  equalized  by 
shifting  the  position  of  the  compartments  from  one  i)eriod  into  another 
(necessitating  always  new  calculations  of  the  accretion)  until  the 
equalization  in  the  periodic  sums  is  effected. 

Even  then,  however,  before  finally  determining  the  annual  budget,  a 
calculation  is  made  to  see  whether  the  area  contains  as  much  timber  as 
it  normally  should;  if  more,  the  budget  may  be  increased;  if  less,  a 
saving  must  be  made  in  order  to  bring  up  the  stock  on  hand  to  the  nor- 
mal. If,  for  instance,  we  know  from  the  experience  tables  that  our 
forest  should  normally  yield  60  cubic  feet  per  acre  a  year  in  a  100-year 
rotation,  then  the  normal  stock  would  be  100x50-^-2=  2,600  cubic  feet 
per  acre.  This  is.  the  average  amount  of  wood  per  acre  which  we 
AG  93 22 
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8boa1d  Btrive  to  keep  in  stock  in  order  to  get  the  fall  benefit  of  the 
productive  capacity  of  the  soil  and  insure  an  equal  growth  and  equal 
annual  cut  for  all  time.  In  reality,  this  ideal  is,  of  course,  never 
readied,  but  this  so-called  normal  forest,  conceived  in  ideal  condition, 
serves  as  a  guide  in  the  working  plans,  and  the  conception  is  a  most 
useful  and  important  one.  To  put  it  into  practice  we  must  either  save 
at  first  on  the  annual  cut  until  normal  condition  is  attained,  or  we  may 
increase  the  cut  if  more  old  timber  than  necessary  for  normal  stock  ia 
on  the  ground.  Additional  reserves  may  also  be  provided  for  to  avoid 
any  unforeseen  shortcomings  in  the  budget  due  to  insect  ravages,  mia- 
takes  in  calculations,  etc. 

TVe  can  not  here  enter  into  the  details  of  all  the  work  of  the  Talnat(»', 
being  satisfied  by  having  radicated  in  general  the  methods  pursued.  In 
coppice  management^  of  course,  all  these  fine  calculations  become  nn- 
necesary,  and  the  periodical  or  annual  cut  is  determined  by  area  mainly. 

From  the  general  plan  thus  elaborated  the  si)ecial  plan  for  the  first 
period  or  ha&  period  of  the  management  is  worked  out  in  detail  both 
for  fellings,  cultures,  and  other  work,  road-building,  drainage,  etc* 
This  special  plan,  then,  is  the  basis  on  which  the  local  manager  finally 
makes  out  the  annual  plans  of  work,  which  are  submitted  for  revision 
and  approval  to  the  controlling  officers.  Thus,  while  the  general  and 
special  working  plans  lay  down  the  general  principles,  the  annual  plans, 
into  which  enter  considerations  of  immediate  needs  and  financial  adjust- 
ments, permit  such  deviations  firom  the  general  plans  as  may  appear 
needful  from  year  to  year.  Every  ten  or  twelve  years,  or  at  other  stated 
periods,  a  careful  revision  of  the  whole  regulation  work  is  made,  in  which 
the  carefully  noted  experiences  of  the  manager  are  utilized  to  correct 
and  perfect  the  plans. 

In  addition  to  the  maps  exi^lained  before,  there  were  exhibited  all 

Schedules  and  instnictions  used  in  forest  regulation  work  of  Prussia. 

GThe  results  of  such  careful  administration  and  the  methods  in  detail,  as 
practiced  in  Bavaria  and  Prussia,  were  exhibited  in  the  followin  g  volumes : 

The  Forest  Conditions  of  Prussia,  by  O.  v.  Hagen,  2d  edition  by  K.  Donner,  now 
Oberlan  dforstmeister. 

Forest  Laws  and  Executive  Orders  of  Bavaria.  Explained  by  Aug.  v.  Gangliofer, 
ministerial  councilor;  small  edition  for  use  of  employees. 

Forest  Sarrey  and  Forest  Hegulati<m,  by  Ad.  Runnebaimi. 

The  following  condensed  table  was  prepared  to  give  at  a  glance  an  idea 
of  the  profitableness  of  government  forestry  in  the  leading  German  states : 

Forestry  itatistia  of  certain   German  forest  administrations  showing  average  cost  of 
administration,  gross  and  net  income  per  acre. 


States. 


Pmasia 

Bavaria 

WSirtembTirg.. 

Saxony  

BadeD 

atyofZftrioh 


Forest 


Acrm. 

6,000,000 

2,300,000 

470,000 

416,000 

235.  ObO 

2,700 


Total  ex- 
pendi- 
ture. 


Bevenae. 


18, 000, 000  $14, 000, 000 

8,150,000     6,880,000 

1,025,00«    2,266,000 

l,040,00q    2,750,000 

404,000     1,090,000 

14,00M  28,000 


lOvOOQ, 
2.736,000 
1,285,000 
1,710,600 
086,000 
12, 


Expenditures  and  revennee  per 
acre  of  forest. 


Expenditures. 


n.83 
L87 
2.17 
2.50 
1.54 
6.00 


^9 


58M.48 
08  .04 
45  .87 
87  .05 
40  .22 
64  LU 


$0.30 
.37 
.92 
.81 
.83 
110 


$0.14 
.11 
.22 
.U 
.15 


$0.06  $0.90 

.111  1.19 

2.08 


.21 
.12 


10  1.14  4.40 


4.11 
2.90 
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The  average  cost  of  administration  is  40  per  cent  of  the  gross  yield; 
of  this  30  to  40  per  cent  goes  to  salaries,  30  to  40  per  cent  to  wood-chop- 
I>ers,  15  to  20  per  cent  to  roads  and  cultures,  0  to  25  per  cent  for  sun- 
dries. 

In  fourteen  state  forest  administrations,  covering  10,000,000  acres, 
the  cut  during  ten  years  was  65  cubic  feet  per  acre  per  year,  of  which 
27  per  cent,  or  about  15  cubic  feet,  was  lumber  wood,  equal  to  about 
120  feet,  B.  M. 

An  idea  of  the  conservative  management  of  the  state  forests  may  be 
gained  from  the  statement  that,  while  in  Prussia  in  the  years  from  1829 
to  1867  the  cut  increased  from  28  to  37  cubic  feet  per  acre  and  to  46*7 
in  1880,  the  proportion  of  the  old  timber  over  80  years  has  during 
the  last  twenty  years  increased  fi^om  23  to  27  per  cent,  the  cut  in  1880 
being  31  cubic  feet  per  capita,  valued  at  37  cents  per  cubic  foot  cut  in 
the  forest  ready  to  be  hauled. 

STATISTICS   OF   FOREST   DISTRIBUTION. 

To  these  statements  we  may  add  for  convenient  reference  the  follow- 
ing statistics  on  the  forest  distribution: 

The  forests  of  the  German  Empire  occupy  about  35,000,000  acres,  or 
nearly  26  per  cent  of  the  total  available  area,  or  about  three-fourths  of 
an  acre  per  capita  of  the  entire  population.  In  the  southern,  and  more 
mountainous  states  it  occupies  33  per  cent;  in  the  hilly  and  mountain- 
ous districts  of  middle  Germany,  including  the  most  densely  populated 
states — Saxony  and  Hessen — it  forms  31  per  cent;  while  in  the  north 
German  plain  it  occupies  but  24  per  cent,  and  in  the  seaboard  plains 
but  15  per  cent  of  the  entire  area.  Half  the  forest  is  private  property 
in  Prussia^  Bavaria,  and  Saxony,  besides  in  some  minor  states;  about 
one-third  is  state  property  in  all  the  more  important  states  except 
Baden,  while  in  the  entire  Empire  about  one-half  is  private,  one-third 
state,  and  one-sixth  communal  property. 

In  Prussia  the  state  is  principal  proprietor  in  the  eastern  provinces, 
where  state  forests  occupy  60  to  CO  i>er  cent;  private  or  communal 
ownership  prevails  in  the  densely  populated  western  and  southern  dis- 
tricts, the  former  (private  ownership)  far  exceeding  the  latter  in  most 
provinces.  The  communal  forests  are  especially  noteworthy,  forming 
as  they  do  often  the  most  valuable  resource  and  relief  from  taxation. 
The  small  town  of  Goerlitz,  in  Silesia  (62,000  inhabitants),  possesses  such 
forest  areas  of  75,000  acres  extent  under  four  managers.  As  regards 
the  different  species,  pine  predominates  in  the  north  and  northeast,  oak 
and  beech  in  the  west  and  southwest,  spruce,  fir,  and  larch  in  the  south, 
while  the  central  portion  contains  them  all  mixed  in  varjdng  propor- 
tions. The  proportionate  composition  is  as  follows :  Coniferous  growth, 
65-5  per  cent  of  the  total  forest  area,  namely,  42*6  per  cent  pine,  22-6  per 
cent  spruce  and  fir,  0*3  per  cent  larch ;  deciduous  growth,  34*5,  of  which 
beech  occupies  the  largest  part,  namely,  14*7  per  cent,  oak  timber  forest 
3-5  per  cent,  while  to  the  standard  coppice  6*5  per  cent  are  devoted  and 
the  balance  to  mixed  forest  and  coppice. 

METHODS  OF  HARVESTING  AND  TRANSPORTATION. 

Turning  now  more  directly  to  the  management  of  the  districts  in 
detail,  we  may  begin  our  survey  at  the  end,  as  it  were,  by  first  glanc- 
ing at  the  methods  of  harvesting  and  transportation. 

As  far  as  practical  means  and  methods  in  felling  and  logging  oper- 
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ations  go,  Tre  can  learn  but  little  from  Germany,  except  that  more  cstr^ 
in  the  utilization  of  the  timber  would  be  profitable  here  as  it  is  abroaKl. 
Yet  it  may  be  of  interest,  and  not  entirely  devoid  of  suggestive  value, 
to  briefly  recite  the  practices  followed  in  most  government  forests. 

The  location  of  fellings  for  the  year  having  been  determined  witli 
due  consideration,  the  rangers  engage  and  control,  under  supervision 
of  the  district  manager,  the  crew  of  wood-choppers  under  a  foreman, 
who  are  mostly  men  living  in  the  neighborhood  of  the  range  or  district 
and  accustomed  to  all  kinds  of  forest  work.*  A  contract,  which  contains 
conditions,  regulations,  and  a  scale  of  prices,  is  made  with  them,  whicli 
they  sign.  The  men  are  paid  by  the  job,  the  prices  per  unit  differing,  of 
course,  in  different  localities  and  being  graded  a<;cording  to  the  kinds 
of  timber,  size,  etc. 

To  cite  one  example  we  may  take  the  schedule  prices  paid  at  the  city 
forest  of  Goslar,  as  this  will  interest  us  further  on.  There  are  40 
men  nearly  permanently  employed  either  in  wood-chopping,  planting, 
or  otherwise,  and  their  average  earnings  during  three  years  have  beea 
about  80  cents  per  working  day.  The  prices  for  cutting  spruce,  including- 
moving  to  roads  and  barking,  and  the  average  prices  obtained  for  ten 
years  were  as  follows: 


Cost  of  catting. 


Sawtimber,  above  5  Inches  in  diameter  (5  classes)  85  cents  per  100  cabic  feet 

Lon^  poles  (3  classes),  from  84  centi  to  $1.G8  per  100  cubic  feet 

Small  polos  (4  classes),  from  ftl.37  to  $3.07  per  100  cubic  feet 

Firewood,  split.  70  cents  to  $1  per  cord 

Firewood,  bruan,  $1.10  per  cord 


Arerace  price 
obtamed  in 
the  woods. 


Lowest  Hishest 
class.      cUss. 


$9.50 
5.90 
3.60 
S.60 


$10.30 
7.90 
5.80 
4.30 
LOO 


In  Prussia  the  average  cost  of  lumbering  (wood-cutting  and  bringing 
to  roads)  for  all  kinds  and  dimensions  is  65  cents  per  100  cubic  feet; 
that  is  to  say,  the  wood-choppers'  bill  on  the  300,000,000  solid  cubic  feet 
of  wood  harvested  annually  in  the  Prussian  government  forests  amounts 
to  $1,950,000.  It  will  appear  from  the  prices  for  wood  cited  that  often 
the  harvesting  is  more  expensive  than  the  price  obtained,  as,  for 
instance,  for  brushwood,  which  will  hardly  sell  for  half  the  cost  of 
cutting,  but  its  removal  is  necessary  from  cultural  considerations. 
The  wood-choppers  are  also  sometimes  expected  to  move  the  cordwood 
at  least  to  the  neighboring  roads,  so  as  to  obviate  the  driving  of  teams 
through  the  woods  or  young  growth. 

If  the  felling  is  t#  be  a  clearing,  a  stiup  is  assigned  to  each  gang 
of  3  men,  1  with  an  ax  and  2  with  saws  (felling  with  the  saw,  of 
course,  is  the  rule);  if  a  regeneration  cutting  or  thinning,  the  trees  to 
be  taken  are  carefully  selected  by  the  ranger  or  manager  and  marked 
with  a  marking  hammer.  As  a  rule,  all  fellings  are  done  during  winter, 
and  all  trees,  except  in  the  coppice  and  small  poles,  are  felled  with  the 
saw  close  to  the  ground.  In  the  pineries  of  the  North  German  plain, 
where  the  root  wood  is  salable,  they  are  even  dug  out  and  then  sawed 
off  close  to  the  root,  thus  saving  a  good  piece  of  log  timber,  wbich  in 
Saxony  increases  the  wood  value  of  the  harvest  by  fully  3  per  cent 
Which  parts  of  the  log  are  to  be  cut  into  firewood  and  which  into  lumber 
wood  or  special  timbers,  and  the  length  of  the  same  according  to  the 

*In  the  census  of  Germany  for  1881-'82  there  were  reported  as  engaged  in  forestry, 
hnnting  and  fishing  384;637  persons.  Unfortonately;  no  division  of  the  three  occupa- 
tions waa  made. 
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best  use  that  can  be  made  of  the  stink,  are  detennined  by  the  foreman, 
or  in  valuable  timber  by  the  ranger  or  manager  himself.  A  scale  of 
sizes  and  classes  of  timber  (sortiment)  exists:  in  general,  all  wood  over 
3  inches  diameter  is  called  Derbholz  (coarse  wood  or  lumber  wood),  all 
below  3  inches  is  brushwood  (Reisholz),  with  which  root  wood  (Stockholz) 
is  classed.  These  last  two  grades  are  used  as  firewood,  with  which  is 
also  classed  body  wood  or  split  wood(Scheitholz),  split  from  pieces  over 
G  inches  diameter  at  the  small  end,  and  round  billet  wood  (Kntippelholz) 
of  3  to  6  inches  diameter. 

The  wood  to  be  used  in  the  arts,  called  timber  wood  (Nutzholz),  may 
appear  either  in  bolts,  corded,  or  in  logs.  The  diameter  measurement  of 
logs  is  made  by  the  ranger  with  calipers  at  the  middle  of  the  log. 
Every  cord  and  every  log  is  numbered  and  the  diameter  and  length 
noted  on  the  log,  and  a  list  prepared  in  which  the  cubic  contents  are 
calculated.  From  this  list  the  manager  checks  ofl'  the  result  of  the  fell- 
ing, marking  each  piece  or  cord  with  the  marking  hammer,  and  after 
advertisement  sells  at  public  auction,  in  the  woods  or  at  some  public 
place,  the  single  pieces  or  cords  to  the  highest  bidder  over  and  above 
the  government  xate,  which  for  the  different  grades  is  established 
every  three  years  on  the  basis  of,  but  below,  current  market  prices. 
The  sale  of  logs  is  made  per  cubic  foot,  and  the  size  of  the  log  influ- 
ences the  rate  or  price,  heavier  logs  being  disproportionately  higher  in 
price. 

PRICE  OF  WOOD  IN  THE  FOREST. 

During  the  years  1884-'87  the  following  prices  were  obtained  by  the 
Prussian  forest  administration  for  wood  in  the  forest.  This  is  practi- 
cally for  stumpage,  cut  and  marked,  the  buyer  hauling  it  from  the 
woods: 

Price  per  100  oubiofeet  of  wood  in  Prussia. 


Pieces  containing  18-36  cabic  foot. 


Timber: 

Oak 

Beech,  ash,  elm,  maple. 

Spr  uce 

Pine 

Firewood: 

Beech  (asli,  elm,  maple) 

Spruce 

Kne 


Lowest 
price. 


$8.50 
6.50 
4.75 
4.75 

.76 
.40 
.46 


Hiffhest 
price. 


$17.30 
12.25 
11.C5 
ILOO 

1.75 
1.50 
L30 


Ayorag* 
price. 


$12.00-14.00 
7.60-8.60 
7.00-8.00 
8.26-6.81 

1.00-  L90 
.70-  .86 
.80-    .90 


To  gain  an  idea  of  the  appreciation  of  the  wood  product,  without  ref- 
erence to  kind,  size,  and  quality,  the  following  series  of  figures  will 
serve : 


Average  price  per  100  cubic  feet  of  wood  realized  by  the  Prussian  Qovemment  for  iU 

entire  crop  (about  300,000,000  cubic  feet). 

Years.  Price. 

lano $3.27 

1855 3.66 

1860 3.69 

1865 4.71 

1870 4.35 

1875 6.21 

1880 4.47 

1885 4.30 

1890 4.40 
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The  hig'liest  price  for  any  district  was  obtained  in  1888,  being  $8.49, 
wliile  the  lowest  was  $2.82.  The  lower  prices  in  later  years  are  ex- 
plained by  the  large  importations  of  wood,  especially  from  Hungary, 
Eussia,  and  Sweden ;  for  while  our  misinformed  forestry  friends  point 
to  Germany  as  the  El  Dorado  of  forestry  and  proclaim  the  proportion 
of  forest  area  there  maintained,  namely,  about  25  per  cent,  as  the  ideal 
and  necessary  for  self  support,  and,  therefore,  to  be  maintained  also  in 
this  country,  they  overlook  the  fact  that  Germany  imports  not  less  than 
$00,000,000  worth  of  wood  and  wood  manufactures,  mostly  of  the  same 
kind  as  grown  or  manufactured  in  that  country.  This  represents 
about  10  per  cent  of  the  total  consumption  of  Germany,  while  the  im- 
portations of  the  United  States,  which  imports  from  Canada  alone  com- 
peting classes  of  forest  products,  represent  not  more  than  1  per  cent 
of  our  probable  consumption. 

The  exports  of  forest  products  from  Germany,  on  the  other  hand,  are 
nearly  50  per  cent  of  her  imports  and  represent  mostly  manufactures, 
while  in  the  United  States  the  reverse  is  the  case;  that  is  to  say,  the 
United  States  exports  twice  as  much  as  it  imports,  and  that  mostly  raw- 
materials,  namely,  twice  as  much  in  value  of  raw  material  as  of  manu- 
factures. 

The  countries  from  which  Germany  imports  raw  or  partly  manu- 
factured wood  are  mainly  Eussia,  Austria-Hungary,  and  Sweden,  which 
furnish  nearly  five- sixths  of  the  total  importation,  while  Holland^ 
England,  Denmark,  Belgium,*  France,  and  Switzerland  draw  about 
$14,000,000  worth  of  raw  material  from  Germany. 

To  protect  the  forest-owners  of  Germany,  a  tariff  on  importations  was 
imposed  in  1885  and  increased  later.  Of  the  effects  of  this  last  measure 
a  government  report  says  that  as  a  financial  measure  these  tariffs  have 
had  excellent  success,  for  the  revenue  from  these  duties  increased  from 
$640,000  in  1880  to  $1,732,000  in  1886.  But  for  the  forest-owner  the 
hoped-for  results  did  not  become  apparent  j  the  Austro-Hungarian  rail- 
roads and  shipping  interests  lowered  their  rates  so  as  to  laTgely  equalize 
the  duty  charges.  The  duties  on  unmanufactured  materials  bein  g  very 
low,  the  lack  of  results  in  the  market  of  these  is  still  more  noticeable. 
Yet  a  salutary  effect  is  stated  to  be  a  prevention  of  still  lower  prices,  and 
because  otherwise  there  would  have  been  a  lack  of  useful  occupation 
for  labor  finding  remunerative  employment  in  the  manufacture  of  the 
raw  material,  which,  without  the  increase  in  duties,  would  have  been 
imported  in  manufactured  condition. 

PRICE   OF  MANUFACTURED  LUMBER. 

The  following  samples  of  schedules  for  manufactured  lumber,  always 
delivered  at  the  railroad  station,  may  serve  to  give  an  idea  to  our  lum- 
bermen how  nearly  prices  compare  with  those  prevalent  in  our  coun- 
try. We  choose  those  of  eastern  provinces,  which  are  in  sharpest 
competition  with  Russian  and  Hungarian  imports: 

Province  of  Posen. 

Timber  (7-8  5  inch  square) : 

Pine per  cubic  foot..  $0.20  to  $0.22 

Spruce do 16 

Pine  (Scotch): 

Plank  (2-4  inch),  3  classes per  1,C00  feet,  B.  M..  27.00  38.00 

Plank  (li-lf  inch),  3  classes do....  26.00  31.00 

Flooring  (1-inch),  3  classes do....  17.00  22.00 

Flooring  (l^-inch),  3  classes do....  20.00  26.00 

Spruce,  rough  boards,  not  edged  (4-5  inch) do 12.00 

Spruce  (li-inch),  edged,  12-18  feet do....  20.00  22.00 
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Delivered  at  Berlin, 

Oak  (clear),  82  cents  per  cubic  foot,  or  $68  per  1,000  feet,  B.  M. 

Elm,  78  cents  per  cubic  foot. 

Railroad  ties — ^pine,  45  cents;  oak,  90-95  eents. 

It  will  be  seen  that  prices  for  some  grades  are  as  high  as  and  higher 
than  in  New  York.  The  manager  is  expected  to  secure  at  least  the  gov- 
ernment rate,  and  has  discretion  in  conducting  the  sales  to  the  best 
advantage  of  the  government.  Under  certain  circumstances  sales  by 
contract  without  auctioneering,  and,  lately,  selling  on  the  stump,  are 
permitted. 

The  transportation  from  the  woods  is  usually  left  to  the  buyer; 
rarely  does  the  administration  float  the  timber  or  cordwood  out,  or 
cany  it  to  a  depot  or  woodyard  to  be  sold  firom  there,  or  engage  in 
milling  or  other  ox>erations.  On  the  other  hand,  it  has  been  recognized 
during  the  last  twenty-five  years  that  good  roads  and  other  ready 
means  of  transportation  increase  the  price  of  the  wood  disproportion- 
ately. A  good  road  system  is,  therefore,  considered  the  most  necessary 
equipment  of  the  administration,  and  an  extension  of  permanent  and 
movable  logging  railroads  is  one  of  the  directions  of  modern  improve- 
ment. This  phase  of  the  management  was  exhibited  by  the  following 
items: 

Models  oi  movable  logging  roads. 

Models  of  movable  loading  apparatus. 

Set  of  photographs,  showing  methods  of  felling,  measuring,  and  transporting 
spruce  for  pulp  wood. 

niustratious  of  a  simple  logging  road  and  shutes  operated  in  city  forest  of 
Zurich. 

The  Logging  Railroads,  by  Ad.  Rnnnebaum,  1886. 

Model  of  the  communal  forest  of  Goslar  and  surroundings,  showing  configura- 
tion, location  of  age  classes,  and  perfeoted  road  system,  with  statistics. 

Model  of  macadam  and  telford  road  construction. 

The  interesting,  important,  and  practical  features  to  us  in  the  logging 
railroads  exhibited  were  their  movable  character,  b^ing  divided  into  sets 
of  pairs  of  short  (2  to  6  yard)  rails  (12  to  16  pounds  per  yard)  attached 
to  from  two  to  four  cross-ties,  wood  or  metal,  the  Kght  sets  weighing 
75  to  100  pounds  (heavy  sets  up  to  166  pounds),  so  that  one  workman  can 
readily  carry  them;  the  ready  connection  of  sets,  one  hooking  at  once 
into  the  other  without  separate  mechanism,  forming  a  sufficiently  satis- 
factory joint;  the  simple  '^  climbing  switch,"  which  is  applied  on  top  of 
the  track,  permitting  ready  transfer  from  side  track  to  main  track  and 
ready  relocation.  These  roads  can  be  readily  laid  down  without  much 
or  any  substructure  and  readily  relocated.  The  cost  is  shown  in  the 
following  statement: 

For  a  fuUy  equipped  road,  24  to  28  inches  width,  and  6  mUes  length,  for 

rails  and  ties $9,000 

For  earthwork,  if  any,  and  laying 50  to  500 

For  rolling  stock  and  apparatus 2,500 

12,000 
Or  $2,000  per  mile  at  the  highest. 

Upon  a  basis  of  800,000  cubic  feet  (about  7,000,000  feet  B.  M.)  to  be 
transported,  it  is  calculated  that  the  cost  of  transportation  by  railroad, 
stone  road,  and  dirt  road  will  be  about  as  1 :  2  :  6,  the  cost  on  the  first 
being  about  3  cents  per  1,000  feet  B.  M.  per  mile  as  against  18  cents  on 
dirt  roads. 

Comparing  the  cost  of  construction  it  is  stated  that  the  ratio  between 
corduroy,  gravel  road  (13  feet  wide),  macadam,  and  movable  track  is  as 
1 : 1.25  :  2.35  : 1.17,  placing  the  last  among  the  cheapest. 
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GOOD  ROADS. 

A  most  instructive  exhibit  ia  many  ways,  especially  at  the  present 
time,  since  the  movement  for  better  roads  in  this  country  has  begun, 
was  the  model  of  the  city  forest  of  Goslar,  a  small  town  (13,300  inhabi- 
tants) in  the  Harz  Mountains,  whose  citizens  from  this  piece  of  prop- 
erty, a  spruce  forest  of  7,308  acres  extent,  derive  not  only  their  pure 
drinking  water,  healthful  enjoyment  in  hunting,  and  refreshing  cool- 
ness in  summer,  but  also  a  net  income,  amounting  in  round  numbers  to 
$25,000  ($3.40  per  acre),  towards  payment  of  city  taxes.  This  is  the 
result  of  careful  management,  which  permits  an  annual  cut  of  350,000 
cubic  feet  of  wood.  Of  this  only  50,000  cubic  feet  goes  into  firewood, 
and  46  per  cent,  or  160,000  cubic  feet,  is  saw  timber,  which  sells  at  10  to 
10  cents  per  cubic  foot;  while  smaller  dimensions,  poles,  etc.,  sell  all  the 
way  down  to  below  4  cents,  and  firewood  at  $1.60  for  brush  to  $4,30  for 
split  or  round  wood  per  cord.  (See  page  340  for  prices  paid  to  wood- 
choppers.)  Until  1875  the  district  was  without  proper  roads.  By  an 
effort  of  the  competent  manager  the  city  fathers  were  persuaded  to 
locate  and  build  a  rational  system  of  roads  on  which  altogether,  until 
1891,  there  was  spent  for  building  and  maintenance  about  $25,000. 
The  greatest  interest  attaches  to  the  statistics  carefully  gathered  by  the 
district  manager,  Mr.  Eeuss,  since  it  is  always  difficult  to  determine  the 
money  value  of  such  an  expenditure  in  dollars  and  cents. 

The  proper  location  of  the  roads  is  the  most  important  feature.  The 
roads  are  ranked  according  to  their  importance;  the  width  and  manner 
of  finish  depend  on  their  rank.  Main  roads  are  macadamized;  roads 
of  third  rank,  which  are  used  for  occasional  hauling  of  wood",  are  dirt 
roads. 

These  statistics  were  exhibited  in  a  neat  table,  as  follows: 

STATISTICS   OF   QOAD   8TSTBM    IN   FOREST    DISTRICT   OF  CTTT  OF  QOSLAB  (HARZ  MOUNTAINS,    QBRMANT). 

Piopcrly  located,  graded,  and  built  roads  reduce  cost  of  logging,  hauling,  and 
advance  tne  price  for  wood. 

Area,  7,368  acres  spruce  forest;  annual  cat,  350,000  cubic  feet;  road  building 
begun  in  1875;  total  mileage  of  improved  roads  in  1891,  141  miles;  cost  of  road  sys- 
tem and  maintenance  until  1891,  $25,000. 

Cost  of  logging  reduced  by  good  logging  roads, 
[Daily  wages  lemaining  constant  at  60  cents.] 


Year. 

Length  of 

welfbuilt 

logging 

roads. 

Cost  of 

^^i§rc°5,r 

feet. 

1877 

Milet. 
7-5 
12 
27 
37 
46 
60 
52 
54 

$1.03 
1.61 
1.54 
1.45 
1.15 
1.23 
1.15 
1.23 

1878 

1879    

1880  

1831  

1882 

1883 

1884  

Saving  per  103  cubic  feet $0.70 

Saving  on  annual  cost  of  850,000  cubio  Cset. . .  2,  iiO.  00 
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Cost  of  haulage  reduced  by  good  wagon  roads. 

Price  per  load  remaining  constant  at  $3.60.    Full  load,  before  improvement,  85-100  cable  feeti  after 
improvement,  175-250  cubic  feet.] 


Tears. 

Cost  of 

haulage 

per  100 

cubic  feet. 

1871-1877  befortf  road  improvements 

$1.52 
.98 
.80 

1878-1884 

1885-1891  

Baring  per  100  cubic  feet 

Saving  on  annual  cut  of  350,000  cubic  feet . 


$0.73 


Price  of  wood  influenced  by  road  improvetnenis, 
[Comparison  of  prices  paid  at  Goslar  and  at  other  Harz  districts.] 


Tear. 

Length  of 

improved 

wagon 

roads. 

Prices  for  wood  per  100  cubic  feet.  1 

At  Goslar. 

At  other 
Harz  dis- 
tricts. 

Difference 

in  favor  of 

Goslar. 

1877 

Maes, 
22 
34 
42 
55 
64 
68 
71 
77 
78 
79 
81 
82 
83 
85 
87 

$8.25 

8.65 
9.50 
9.79 
9.05 
8.45 
8.65 
10.17 
8.88 
9.59 
11.12 
11.12 
11.39 
11.72 
13.18 

$8.18 
8.04 
8.44 
8.44 
7.78 
7.43 
7.63 
8.18 
8.24 
9.39 
9.71 
9.98 
10. 5S 
10.92 
11.80 

$0.07 

.61 

1.15 

1.35 

1.27 

1.02 

1.02 

1.99 

.64 

.20 

1.41 

1.14 

.81 

.82 

1.33 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1881 

Average  for  fifteen  years . . 

9.91 

8. 98                  (»  1 

1 

Increase  in  price  on  total  cut  of  350,000  cubic  feet $3|S59 

Total  profit  from  improved  road  system  in  reduced  cost  of  loggiiog  and  hauling,  and  in  advance 
of  price  received  for  wood,  per  annum t,235 

Or  nearly  33  per  cent  on  investment. 

Saving  their  cost  in  two  years. 

Cost  of  road  (marked  X  on  model),  macadamized  in  1885,  $6,960 :  maintenance  for 
one  year,  $480 :  total,  $7,440.  During  1885-'86  hauling  470,000  cubic  feet  requiring 
on  old  road  4,273  loads  of  110  cubic  feet  ayerage.  at  $3.60.  $15,282.80  (or  $2.70  per 
1,000  feet  B.  M.) :  on  improved  road,  2,652  loads  oi  177  cubic  feet  average,  at  ^.60, 
$9,547.20  (or  $1.70  per  1,000  feet  B.  M.),  saving  of  $1  for  every  1,000  feet  B.  M. 
Total  saving  in  haulage,  $5,735.60,  or  77  per  cent  on  cost  of  road  in  one  year. 

FOREST  PEOTEOTION.. 

In  this  country  the  greatest  danger  to  the  forest,  besides  the  indis- 
criminate cutting,  is  to  be  found  in  fires.  How  little  this  scourge  of 
American  forests  is  known  in  Germany  may  appear  from  the  statistics 
of  fires  in  the  government  forests  of  Prussia  (representing  60  per  cent 
of  the  Gdtman  forest  area),  56  per  cent  of  which  are  coniferous,  which 
show  that  railroading  may  be  carried  on  without  the  necessity  of  extra 
risks,  if  proper  precautions  are  provided.  During  the  years  1882-1891 
there  had  occurred  166  larger  conflagrations — 96  from  negligence,  63 
from  ill  will,  3  from  lightning,  and  only  4  from  locomotives.  Seven 
years  out  of  ten  are  without  any  record  of  fire  due  to  this  last  cause. 


346  BEPOET   OF   THE   SECBETABY    OP   AGRICULTUBE. 

From  1884  to  1887  fires  occurred  in  Prussia  on  3,100  acres,  but  only 
1,450  were  wholly  destroyed;  i.  e.,  380  acres  per  year,  or  0.005  per  cent 
of  the  total  area  of  government  forests.  In  Bavaria  during  the  years 
1877-1881  only  0H)07  per  cent  of  the  forest  area  was  damaged  by  fire, 
and  the  loss  represented  only  0*02  per  cent  of  the  forest  revenues. 
Dm  ill  g  the  unusually  hot  and  dry  summer  of  1892  only  49  fires,  damag- 
ing more  or  less  5,000  acres,  occurred. 

Besides  the  thorough  police  organization  and  the  compartment  sy^ 
tem,  which  permits  not  only  ready  patrolling  but  also  ready  control  of 
any  fire,  the  system  of  safety  strips,  described  in  the  report  of  this 
division  for  1892,  where  a  fuller  discussion  of  this  subject  may  be  found, 
prevents  the  spread  of  fire  from  locomotives. 

A  much  more  fruitful  cause  of  damage  to  the  cultivated  forests  of 
Germany  is  found  in  insect  ravages.  The  annusJ  expenditures  in  fight- 
ing and  preventing  these  in  the  Prussian  government  forests  in  ordi- 
nary times,  amount  to  about  $50,000.  Caterpillars  and  beetles  eat  the 
leaves,  and  thereby  reduce  the  amount  of  wood  produced  and  the  vitality 
of  the  tree;  bark  beetles  follow  and  kill  it;  borers  of  all  kinds  injure  the 
timber.  Hence  entomology,  the  study  of  life  habits  of  the  injurioua 
insects  and  the  methods  of  checking  their  increase,  forms  part  of  the  for- 
ester's work.    To  indicate  this  branch  of  forestry  there  were  exhibited : 

Injurious  insects,  bark  beetles,  pine  moths,  oak- borers  at  work  and  in  different 

stages  of  development,  witk  their  enemies  (4  cases). 
Set  of  photographs,  showing  the  development,  methods  of  work,  result  of  the 

ravages,  and  methods  of  fighting  the  "Nun"  {Peilura  monacha). 

This  last  pest  set  the  forestry  world  of  Germany  in  consternation  two 
years  ago.  The  most  effective  method  of  counteracting  its  progress 
was  found  in  the  application  of  "  insect  lime,''  a  glue  made  of  tarry  sub- 
stances, which  is  applied  in  a  ring  around  the  trunk,  by  which  the  cater- 
pillars are  prevented  from  ascending  the  tree — the  smell  seemingly 
deterring  them  from  crossing — and  are  readily  gathered  and  killed. 

Fungus  growth  and  decay  kill  the  standing  tree  and  injure  the  cut 
timber.  The  study  and  methods  of  counteracting  this  injury  form, 
therefore,  part  of  the  work  of  the  forester. 

Studies  of  the  decay  in  oak  timber  caused  by  various  fungi,  specimens  and  draw- 
ings (2  cases). 

This  exhibit,  prepared  by  the  well-known  mycologist,  Dr.  Robert 
Hartig,  one  of  the  most  fertile  workers  and  writers  on  forestry  matters, 
served  te  indicate  this  function  of  the  forester. 

Series  of  sections,  showing  the  effects  of  bad  and  good  pruning. 

This  exhibited  one  of  the  directions  in  which  by  proper  methods  this 
damage  can  be  avoided. 

FOREST  CROP  PRODUCTION  OR  SYLVICULTURE. 

While  we  have  so  for  considered  mainly  the  administrative  and  man- 
agerial features  of  Gtorman  forestry  practice,  we  come  now  to  the  most 
important  and  truly  technical  branch  of  t^  art,  namely,  the  forest 
crop  production  or  forest  culture.  This  part  we  may  call  forestry 
proper,  far  while  the  methods  of  forest  regulation,  forest  utilization, 
and  forest  protection,  which  may  be  compri^  in  the  one  name,  "forest 
economics,^  are  incidental,  and  may  differ  even  in  principle  in  various 
countries  and  conditions,  the  methods  of  crop  production  or  forest  cul- 
ture, being  based  on  the  natural  laws  of  the  interrelations  of  plants  to 
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8oil  an<l  climate,  mnst^  at  least  in  principle,  be  alike  all  over  tlie  world. 
Here  pure  forestry  science  finds  ite  application  and  development. 

While  the  study  of  soil  physics  and  soil  chemistry  and  the  study  of 
climate  are  accessory  sciences  to  this  branch  of  forestry  and  must  be 
understood  to  explain  phenomena  of  tree  growth  and  furnish  a  basis 
for  the  practice,  forest  biology,  which  occupies  itself  with  the  life  his- 
tory of  trees  in  their  individual  and  aggregate  life  (consideration  of  the 
growing  crop),  and  timber  physics,  which  occupies  itself  with  consider- 
ations of  the  crop  after  it  is  grown,  in  order  to  establish  knowledge  upon 
which  the  practice  can  proceed,  are  the  two  principal  directions  in 
which  forestry  science  works.  From  forest  biology  we  learn  what  are 
the  various  conditions  under  which  forest  trees  and  forests  develop  as 
living  beings;  from  timber  physics,  we  learn  what  are  the  results  in 
the  wood  material  of  the  influence  of  various  conditions.  In  the  prac- 
tice, then,  or  art  of  forestry  the  knowledge  gained  from  these  science! 
is  applied  to  attain  certain  proposed  results,  to  produce  a  desired  crop. 
Which  in  quantity  and  quality  correspond  to  the  capabilities  of  soil  ana 
climate,  and  to  the  art  of  man  in  directing  the  same  to  best  advantage. 

Forestry  science,  like  medical  science,  has  until  recently  been  devel- 
oped mainly  by  empiric  methods;  experience  has  directed  the  practice 
rather  than  knowledge,  and  only  within  the  last  thirty  years  have 
exact  scientific  methods  begun  to  furnish  the  basis  from  which  general 
principles  applicable  everywhere  are  to  be  deduced.  It  was  not  possi- 
ble to  keep  science  and  practice  separated  in  the  exhibit  or  to  cover 
the  important  fi^d  with  any  degree  of  completeness. 

The  following  exhibits  served  the  purpose  of  bringing  to  the  minds 
of  the  beholder  the  means  of  artificial  afforestation^  the  methods  of 
natural  regeneration,  the  developm^it  of  accretion  under  varying  con- 
ditions, and  especially  the  study  of  the  influence  of  light  on  tiie  same, 
based  upon  which  is  the  practice  of  thinning: 

H.  T.  Cotta,  "the  father  of  modern  forestry, ''  1763-1844.  Bust  and  likeness ;  also 
photogn»>li  of  his  grave  in  the  woods  at  Tharandt. 

r.  W.  L.  Ffeil,  foremost  eiponnder  of  modem  forestry,  1783-1859.  Likeness 
and  photograph  of  the  monument  in  the  woods  of  the  Harz  Mountains. 

Forest  planting  tools — ^models  of  forest  plows,  sahsoil  plows,  planting  dibble, 
Butlar's  planting  iron,  Wartenberg  spade,  Sollin|;  tree-lifter,  wooden  trans- 
planting spade,  yarions  iron  transplanters,  Spitzenberg's  section  spada, 
screw  spade,  HoUberg's  plant  box. 

Knrserj  tools — Hackeries  transplanting  machine;  hand  drills,  oonstmction 
Spitzenberg. 

Pmning  tools — climbing-frame,  chain  pmning-saw  system. 

Development  of  root  system  of  seedlings  from  seed  to  2-year-old  plants  under 
Tiu:ymg  conditions,  10  sheets  from  the  herbarium  of  forestry  school  Giessen. 

Album  of  photographs  of  groves  of  American  trees  grown  in  Germany  for  forest 
purposes. 

Sections  of  American  trees  grown  for  forest  purposes  in  Germany. 

Accretion  rule,  system  Baur. 

Studies  in  accretion — sections  of  trees,  showing  extraordinary  accretion ;  com- 
parative study  of  the  progress  of  accretion  in  spruce  and  fir,  from  base  to  top ; 
influence  of  pruning  on  accretion  of  spmoe;  influence  of  seed  production  on 
accretion  of  beech ;  influence  of  light  on  accretion^  1  frame  and  various  seo- 
tions  showing  the  so-called  light  accretion^ 

Tree  analyses,  1  volume  in  manuscript;  influence  of  thinnings  of  varying 
degree  on  tne  accretion  of  trees,  charts  and  sections  taken  at  different 
heights ;  comparative  study  of  the  influence  of  thinnings  of  varying  char- 
acter in  old  beech  growth,  3  charts  and  sections. 

Tree  classes,  chart  showing  comparative  height  and  crown  development  of 
trees  as  basis  for  selection  in  thinnings. 

T.Seebach  method  of  management  in  beech  forests  by  underplantii^,  3  charts 
of  descriptive  matter  and  5  tree  sections,  showing  results. 

N^rdlinger's  wood  sections  for  anatomical  study. 
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To  every  German  forester  the  names  of  Cotta,  Pfeil,  and  Hartig,  are 
household  words,  full  of  meaning  as  those  of  the  three  great  men  who 
at  the  end  of  the  last  and  beginning  of  this  century,  laid  the  foundation 
for  the  modern  development  of  forestry.  Hence  it  seemed  appropriate 
to  present  some  memento  and  record  of  their  potent  influence.  All  thre<i 
were  prolific  writers,  and  American  students  of  forestry  should  study 
their  works,  which  were  written  at  a  time  when  specialization  had  not 
yet  encumbered  the  empirical  rules  of  forestry  with  bewildering  detail. 
Our  own  conditions  at  present,  as  far  as  forestry  is  concerned,  being 
not  altogether  unlike  those  prevailing  at  the  time  when  these  clear- 
headed men  wrote,  their  simple  manner  of  expounding  the  art  of  forestry 
may  more  readily  come  home  to  us. 

As  explained  in  previous  reports  and  bulletins,  the  creation  of  the 
young  forest  growth  which  is  to  grow  into  a  crop  may  take  place  either 
by  means  of  **  artificial  reforestation,"  namely,  sowing  seed  or  planting 
seedlings  or  cuttings  (clearing  followed  by  cultivation),  or  else  by 
^'natural  generation,"  securing  reproduction  from  the  seed  falling  from 
the  old  growth,  from  mother  trees  left  on  the  gi^ound  or  from  neighbor- 
ing growths  (management  in  echelons),  or  by  sprouts  from  the  stump. 

PLANTING. 

Seemingly  the  simplest  and  easiest  way  of  reproducing  the  crop  is  that 
practiced  in  agriculture,  namely,  removing  the  entire  mature  crop  and 
so  wing  or  plan  tin  g  a  new  crop.  But  this  method,  which  has  been  so  largely 
practiced  in  Europe  and  admired  by  our  countrymen  and  writers  on 
forestry,  has  its  great  drawbacks,  which  have  of  late  become  more  and 
more  apparent,  and  the  tendency  now  is  to  return  more  and  more  to  the 
"natural  reproduction."  While  the  simplicity  of  the  method  of  clearing 
and  planting  recommends  itself  for  a  routine  or  stereotype  management, 
it  has  not  always  proved  as  successful  as  would  be  expected.  The  large 
clearings  which  the  young  planted  seedlings  are  unable  to  protect  from 
the  drying  influences  of  sun  and  wind  bring  about  a  desiccation  and 
deterioration  of  the  forest  soil  and  an  enormous  increase  of  insect  pests, 
while  other  dangers  in  later  life  from  wind  and  disease  have  been  largely 
the  result  of  these  uniform  growths.  And  when  it  is  understood  that  to 
secure  a  desirable  stand  the  plantings  must  be  gone  over  and  fail  places 
replanted  five,  six,  and  more  times,  it  becomes  apparent  that  the  method 
is  extremely  expensive,  and  hence  the  proper  treatment  of  the  natural 
crop  with  a  view  to  its  reproduction  by  natural  seeding  is  the  most 
important  part  of  forest  culture.  Yet  under  certain  conditions,  and 
where  no  natural  crop  to  manage  is  found,  planting  or  sowing  becomes 
a  necessity  and  various  methods  and  tools  have  been  developed  to  meet 
various  conditions. 

It  would  exceed  the  limits  of  this  report  to  describe  these  various 
methods;  we  can  refer  to  only  one  of  the  simplest  and  cheapest  with 
which  every  year  many  millions  of  small  1  or  2  year-old  pine  seedlings 
are  set  out  in  soils  which  do  not  need  or  do  not  admit  of  preparation 
by  plow  or  spade.  The  instrument  used  is  an  iron  dibble  (Fig.  3) ;  the 
shoe,  with  one  rounded  and  one  flat  side,  in  shape  like  a  half  cone,  8 
inches  long  with  3  J-inch  base;  the  handle,  a  five-eighths-inch  rod,3J  feet 
long,  is  screwed  into  thebaseof  the  shoe  and  carries  a  wooden  crossbar,  by 
which  the  instrument  is  handled.  The  modus  operandi  is  to  thrust  this 
iron  dibble  into  the  ground;  thenby  moving  it  lightly  back  and  forth  to 
somewhat  enlarge  the  hole  and  withdraw  it;  a  boy  or  girl  puts  the 
plantlet  in  the  hole  to  the  flat  side^  the  dibble  is  thrust  again  into  the 
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ground  1  to  I J  inch  back  of  the  first  hole  somewhat  slantingly  towards 
the  bottom,  and  pressed  forward  to  fasten  the  plant  in  its  stand,  then 
by  irregular  thrusts  the  last  made  hole  is  obliterated.  Two  planters 
with  a  boy,  carrying  the  plants  in  a  mixture  of  loam  and  water,  to  keep 
the  roots  moist  and  also  heavy  for  better  dropping,  may  set  6,000  plants 
in  a  day. 

INTRODUCTION   OF   EXOTICS — WHITE   PINE   YIELDS. 

The  valuable  species  of  trees  indigenous  to  Germany  which  are 
subject  to  special  consideration  in  forest  management  are  but  few.  The 
most  important  forest-forming  ones  are  1  pine,  1  spruce,  1  fir,  1  larch, 
1  oak,  1  beech,  1  alder.  In  addition  we  find  of  broad-leaved  trees  a 
blue  beach,  1  ash,  3  kinds  each  of  elm,  maple,  and  poplar,  in  some  parts 
a  chestnut,  and  2  kinds  of  birch  and  linden,  and  several  willows,  together 


FiQ.  3.— Iron  dibble  ased  in  setting  out  email  pine  seedlings. 

with  some  8  or  10  kinds  of  minor  importance,  while  of  conifers  in  cer- 
tain regions  4  other  species  of  pines  are  found.  Some  years  ago  the 
attention  of  European  foresters  was  forcibly  turned  to  the  richness  of  the 
American  forest  flora,  and  a  movement  set  in  to  introduce  exotic  tree 
species  which  might  be  more  productive  or  show  better  qualities  than 
the  native.  Our  white  pine,  a  good-sized  section  of  which  was  exhib- 
ited, had  been  quite  extensively  planted  in  the  beginning  of  this  cen- 
tury, and  these  plantations,  some  80  or  90  years  old,  are  now  coming 
into  use.  The  quality  of  the  wood,  however,  has  not  as  yet  found  much 
favor,  but  the  quantity  per  acre  exceeds  that  of  any  of  the  native  species. 
Records  are  extant  which  show,  at  70  years  of  age,  a  yield  of  14,000  cubic 
feet  of  wood  containing  about  50,000  feet  of  lumber,  B.  M.,  per  acre. 

On  moderately  good  forest  soil  in  Saxony  a  stand  78  years  old  con- 
tained over  400  trees  per  acre,  of  which  three-fourths  were  white  pine, 
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the  rest  sprace,  larch,  beech,  and  oak«  Only  5  white  pine  treea 
were  under  70  feet  high,  the  nuyority  over  80.  Notwithstanding  the 
crowded  position,  only  45  trees  were  under  8  inches  diameter,  the 
majority  over  12  inches,  the  best  28  inches.  The  total  yield  was  12,8SO 
cubic  feet  of  wood  per  acre,  besides  the  proceeds  of  previous  thinnings. 
The  rate  of  annual  accretion  in  cubic  feet  of  wood  for  white  pine  in  the 
last  years  amounted  to  2-5  per  cent  of  the  total  contents  of  the  trees,  or 
about  0-4  cubic  feet  per  tree.  Of  the  trunk  wood  at  least  90  per  cent 
could  be  utilized  for  lumber,  since  the  shape  of  these  trunks  was  so 
nearly  cylindrical  as  to  be  equal  in  contents  to  one-haif  a  perfect  cylin- 
der of  the  height  and  diameter  of  the  trees  taken  breast  high. 

A  stand  82  years  old  on  poor  land  produced  12,500  cubic  feet  of  wood, 
indicating  an  average  yield  for  the  eighty-two  years  of  212  cubic  feet 
of  wood  per  annum,  of  which  about  700  feet  of  lumber  B.  M,  coifld  be 
calculated.  On  veiy  poor  soil  and  planted  very  thick  without  admix- 
ture of  hard  woods  it  produced  trees  24  feet  high  and  5  inches  thick 
in  twenty  years;  and  on  fairly  good  soil  trees  54  feet  high,  11^  inches 
thick,  in  thirty  to  thirty-five  years,-  excelling  in  either  case  the  native 
spruce  (P.  excelsa)  both  in  height  and  tliickness. 

It  is  also  of  interest  to  mention  in  this  connection  that  a  plantation 
of  about  7  acres  in  the  city  forest  of  Frankfort-on-the-Main  during  the 
eighteen  years  ending  1881  brought  $115  rent  per  year  for  the  privi- 
lege of  seed  collecting  alone;  failing  to  produce  seed  only  three  out  of 
the  eighteen  years  and  yielding  a  maximum  of  $500  rent  during  one 
of  the  eighteen  years;  much  of  the  seed  finding  a  market  in  the  United 
States. 

Besides  the  white  pine,  the  black  locust  has  also  for  quite  a  long  time 
found  a  home  in  the  plantations  of  Europe,  but  the  species  which  are 
now  propagated  in  large  quantities,  having  after  trial  shown  superior 
advantages  in  behavior  and  growth,  are  our  Pacific  coast  conifers,  the 
Sitka  spruce,  the  Douglas  spruce,  the  Lawsons  cypress,  and  the  Port 
Oxford  cedar,  sections  and  photographs  of  which,  grown  in  Germany, 
were  exhibited,  as  well  as  of  black  walnut  and  hickory.  These  trees 
are  now  used  to  plant  into  fail  places  or  openings,  in  groups  or  single 
individuals,  and  are  esj>ecially  prized  for  their  soil  improving  qualities 
and  their  rapid  growth. 

The  methods  of  management  for  natural  reproduction  are  generally 
divided  into  three  classes,  namely,  the  coppice,  when  reproduction  is 
expected  from  the  stumps;  the  standard  coppice,  when  part  of  the 
growth  consists  of  sprouts  from  the  stump,  and  another  part  of  seedling 
trees;  and  the  timber  or  high  forest,  when  trees  are  grown  to  maturity 
and,  unless  hai*vested  and  replanted,  reproduction  is  effected  entirely 
by  natural  sowing. 

COPPBCE  MANAGEMENT. 

This  practice  is  employed  for  the  production  of  firewood,  tan  bark, 
charcoal,  and  wood  of  small  dimensions,  and  is  mostly  applicable  only 
to  deciduous  trees.  The  capacity  of  reproduction  from  the  stump  is 
possessed  by  different  species  in  different  degrees,  and  depends  also  on 
climate  and  soil;  shallow  soil  produces  weaker  but  more  numerous 
shoots  than  a  deep,  rich  soil,  and  a  mild  climate  is  most  favorable  to  a 
continuance  of  the  reproductive  power.  With  most  trees  this  capacity 
decreases  after  the  period  of  greatest  .height- growth;  they  should 
therefore  be  cut  before  the  thirtieth  year,  in  order  not  to  exhaust  the 
stocks  too  much.     The  oak  coppices  for  tan  bark  are  managed  in  a 
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rotation  of  from  ten  to  twenty  years.  Begard  to  the  preservation  of 
reproductivity  makes  it  necessary  to  avoid  cutting  during  heavy  frost, 
to  make  a  smooth  cut  without  severing  the  bark  from  the  stem,  and  to 
make  it  as  low  as  possible,  thus  reducing  liability  to  injuries  of  the 
stump  and  inducing  the  formation  of  independent  roots  by  the  sprouts. 

It  will  be  found  often  that  on  poor  and  shallow  soil  trees  will  cease  to 
thrive,  their  toi>s  dying.  In  such  cases  it  is  a  wise  policy  to  cut  them 
down,  thus  getting  new,  thrifty  shoots,  for  which  the  larger  root  system 
of  the  old  tree  can  more  readily  provide.  This  practice  may  also  be 
resorted  to  in  order  to  get  a  quick,  straight  growth,  as  sprouts  grow 
more  rapidly  than  seedlings,  the  increased  proportion  of  root  to  the 
part  above  ground  giving  more  favorable  conditions  of  food  supply. 
It  must  not  be  forgotten,  however,  that  this  advantage  has  to  be  com- 
pensated somewhere  else  by  a  disadvantage;  sprouts,  though  growing 
fast  in  their  youth,  cease  to  grow  in  height  at  a  comparatively  early 
period,  and  for  the  production  of  long  timber  such  practice  would  be 
detrimental. 

Eegard  to  the  preservation  of  favorable  soil  conditions,  which  suffer 
by  oft-repeated  clearing,  requires  the  planting  of  new  stocks  where  old 
ones  have  failed.  Mixed  growth,  as  everywhere,  gives  the  best  result. 
Oaks,  walnut,  hickory,  chestnut,  elm,  maples,  birch,  cherry,  linden, 
catalpa,  and  the  locust  also,  with  its  root-sprouting  habit,  can  be  usea 
for  such  purjMMe. 

If,  when  cutting  off  the  sprouts,  at  the  age  of  from  ten  to  twenty 
years,  some  trees  are  left  to  grow  to  larger  size,  thus  combining  the 
coppice  with  timber  forest,  a  management  results  which  the  Germans 
call  "Mittelwald;''  and  which  we  may  call  standard  coppice  manage- 
ment, 

STANDARD  C50PPICE. 

This  is  the  method  of  management  which  in  our  country  deserves 
most  attention,  especially  in  the  Western  prairie  States,  where  the 
production  of  firewood  and  timber  of  small  dimensions  is  of  first  impor- 
tance, though  the  timber  forest,  for  the  production  of  larger  and  stronger 
timbers,  should  not  be  neglected.  The  advantages  of  this  method  of 
management,  combining  those  of  the  coppice  and  of  the  timber  forest, 
are: 

(1)  A  larger  yield  of  wood  p«T  acre  in  a  short  time. 

(2)  A  better  qnalitv  of  wood. 

(3)  A  production  of  wood  of  yaluable  and  Tariouii  dimensions  in  the  shortest 

time  with  hardly  any  additional  cost. 

(4)  The  possibility  of  giving  closer  attention  to  the  growth  and  requirements 

of  single  individnals  and  of  each  species. 

(5)  A  ready  and  certain  reprodnction. 

(6)  The  possibility  of  coUecting  or  nsing  for  reforestation,  in  addition  to  the 

coppice  stocks,  the  seeds  of  the  standards. 

The  objections  to  this  mode  of  treatment  are  the  production  of  branches 
on  the  standards  when  freed  from  surrounding  growth,  and  the  fact 
that  the  standards  act  more  or  less  injuriously  on  tne  underwood  which 
they  overtop. 

The  first  objection  can  be  overcome  to  a  certain  extent  by  pruning, 
and  the  second,  by  propef  selection  and  adjustment  of  coppice- wood 
and  standards.  The  selection  cff  standards — ^which  preferably  should 
be  seedlings,  as  coppice-shoots  are  more  likely  to  deteriorate  in  later 
life — must  be  not  only  from  such  species  as  by  isolation  will  grow  into 
more  useful  timber,  but,  if  possible,  from  those  which  have  thin  foliage, 
thus  causing  the  least  injury  by  their  cover  to  the  underwood.    The 
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latter  should  of  course  be  taken  from  those  kinds  that  will  best  endure 
shade.  Oaks,  ashes,  maples,  locust,  honey  locust,  larch,  bald  cypress, 
a  few  birches,  and  perhaps  an  occasional  aspen,  answer  well  for  tho 
standards;  the  selection  for  such  should  naturally  be  from  the  besfc- 
grown  straight  trees.  The  number  of  standards  to  be  held  over  far 
timber  depends  upon  the  species  and  upon  the  amount  of  undergrowth, 
which  the  forester  desires  to  secure.  The  shadier  and  tbe  more  numer- 
ous the  standards,  the  mor^  will  the  growth  of  the  coppice  be  sup- 
pressed. From  a  first  plantation  one  would  naturally  be  inclined  to 
reserve  and  hold  over  all  the  well-grown  valuable  saplings.  The  cop- 
pice is  of  course  treated  as  described  above. 

As  before  mentioned,  on  account  of  the  free  enjoyment  of  light  which, 
the  standards  have,  they  not  only  develop  larger  diameters  but  also 
furnish  quicker-grown  wood  (which  in  deciduous  trees  is  usually  the 
best)  and  bear  seed  earlier,  by  which  the  reproduction  of  the  forest 
from  the  stump  is  supplemented  and  assisted.  Any  failing  plantation 
of  mixed  growth,  consisting  of  trees  capable  of  reproduction  by  coppice, 
may  be  recuperated  by  cutting  the  larger  part  back  to  the  stump  and 
reserving  only  the  most  promising  trees  for  standards. 

If  equally  well-grown  coppice  and  standards  are  desired,  a  regular 
distribution  of  the  standards,  mostly  of  the  light-needing,  thin-foliaged 
kinds,  should  be  made;  if  prominence  is  given  to  the  production  of  use- 
ful sizes,  the  standards  may  be  held  over  in  groups  and  in  regularly 
distributed  specimens,  in  which  case  those  of  the  shade-enduring  kinds 
are  best  in  groups. 

THE  TIMBER  FOREST. 

In  the  timber- forest  management  we  may  note  various  methods:  The 
method  of  selection  (Plenterwald),  in  accordance  with  which  only  trees 
of  certain  size  are  cut  throughout  the  whole  forest,  and  the  openings 
are  expected  to  fill  up  with  an  aftergrowth  sown  by  the  remaining  trees. 
This  method  prevailed  in  former  ages,  but  was  finally  almost  every- 
where abandoned  because  of  the  difficulty  of  organized  administra- 
tion and  control  of  such  an  irregular  forest  containing  trees  of  all  ages, 
and  because  the  after- growtlpis  apt  to  progress  but  slowly  with  forward- 
grown  trees  surrounding  and  overshadowing  it,  or  may  consist  of  worth- 
less kinds.  Of  late  a  revival  of  this  method  with  various  modifica- 
tions designed  to  meet  the  objections  is  noticeable;  the  advantage  of 
keeping  the  soil  constantly  shaded  and  thereby  preserving  the  soil 
moisture  also  recommending  this  method.  More  uniform  growths, 
more  regular  distributioil  of  age  classes,  and  a  more  regulated  admin- 
istration was  possible  by  various  "regeneration  methods,''  by  which  a 
certain  area — a  compartment — ^would  be  taken  in  hand  and  the  cutting 
so  systematically  directed  that  not  only  a  uniform  young  growth  would 
spring  up  through  the  whole  compartment,  but  by  the  gradual  removal 
of  the  mother  trees  light  would  be  given  to  the  young  growth  as  needed 
for  its  best  development.  This  method  (Femelschlag)  is  almost  exclu- 
sively practiced  in  the  extensive  beech  forests,  somewhat  in  the  follow- 
ing manner: 

REGENERATION  METHODS. 

In  the  first  place  it  is  necessary  to  know  the  period  at  which  a  full 
seed  year  may  be  expected.  This  differs  according  to  locality  and 
kind.  One  or  more  years  before  such  a  seed  year  is  expected  the 
hitherto  dense  crown  cover  is  broken  by  a  preparatory  cutting  of  the 
inferior  timber,  enough  being  taken  out  to  let  in  some  light,  or  rather 
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warm  sansliine,  which  favors  a  faller  development  of  seed,  the  increased 
*  circulation  of  air  and  light  at  the  same  time  hastening  the  decomposi- 
tion of  the  leaf  mold  and  thus  forming  an  acceptable  seed  bed. 

As  soon  as  the  seed  has  dropped  to  the  soil,  and  perhaps,  in  the  case 
of  acorns  and  nuts,  been  covered  by  allowing  pigs  to  run  where  it  has 
fallen,  a  second  cutting  takes  place  uniformly  over  the  area  to  be 
regenerated,  in  order  that  the  seeds  may  have  the  best  chance  for 
germination — air,  moisture,  and  heat  to  some  degree  being  necessary — 
and  that  the  seedlings  may  have  a  proper  enjoyment  of  light  for  their 
best  development  and  yet  not  be  exposed  too  much  to  the  hot  rays  of 
the  sun,  which,  by  producing  too  rapid  evaporation  and  drying  up  the 
needful  soil  moisture,  would  endanger  the  tender  seedlings.  This  cut- 
ting requires  the  nicest  adjustment,  according  to  the  state  of  the  soil, 
climatic  conditions,  and  the  requirements  of  seedlings  of  different 
kinds. 

While  the  beech  requires  the  darkest  shade,  the  pine  tribe  and  the 
oaks  demand  more  light,  and  should,  by  the  successive  cuttings,  be 
early  freed  from  the  shade  of  the  mother  trees.  Beech  seedlings  are 
more  tender,  and  only  by  the  gradual  removal  (often  protracted 
through  many  years)  of  the  shelter  of  the  parent  trees  can  they  be 
accustomed  to  shift  for  themselves  without  liability  of  being  killed  by 
frost.  The  final  cutting  of  the  former  generation  of  trees  leaves  many 
thousand  little  seedlings  closely  covering  the  soil  with  a  dense  shade. 
That  the  method  of  management  must  differ  according  to  species  and 
local  conditijons  is  evident;  and  in  a  mixed  forest  especially  are  the  best 
skill  and  judgment  of  the  forester  required  to  insure  favorable  condi- 
tions for  each  kind  to  be  reproduced.  It  is  to  be  expected  that  such 
seedlings  are  rarely  satisfactory  over  the  whole  area,  and  that  bare 
places  of  too  large  extent  must  be  artificially  sown  or  planted. 

Another  method  is  the  "  management  in  echelons"  (Coulissen,  Saum- 
schlag),  which  consists  in  making  the  clearings  in  strips,  and  awaiting 
the  seeding  of  the  clearing  from  the  neighboring  growth.  It  is  appli- 
cable to  species  with  light  seeds,  which  the  wind  can  carry  over  the 
area  to  be  seeded,  such  as  larches,  firs,  spruces,  most  pines,  etc. 

The  cuttings  are  made  as  much  as  possible  in  an  oblong  shape,  with 

the  longest  side  at  right  angles  to  the  direction  of  the  prevailing  winds. 

The  breadth  of  the  clearing,  on  which  occasional  reserves  of  not  too 

spreading  crowns  may  be  left,  depends  of  course  on  the  distance  to 

which  the  wind  can  easily  carry  the  seed  which  is  to  cover  the  cleared 

area.    Observation  and  experience  wUl  determine  the  distance.    In 

Germany,  for  spruce  and  pine,  this  has  been  found  to  be  twice  the 

height  of  the  tree;  for  larch,  five  or  six  times  the  height;  for  fir,  not 

more  than  one  shaft's  length.  From  200  to  360  feet  is  perhaps  the  range 

over  which  seeding  may  be  thus  expected.     One  yeat  rarely  suffices 

to  cover  the  cleared  area  with  young  growth,  and  it  takes  longer  in 

i  proportion  to  the  breadth  of  the  cutting.    This  method  is  very  much 

less  certain  in  its  forestal  results  than  the  next  named,  and  more  often 

requires  the  helping  hand  of  the  planter  to  fill  out  bare  places  left 

I  uncovered  by  the  natural  seeding.    But  it  is  the  one  that  seems  to 

I  interfere  least  with  our  present  habits  of  lumbering,  and  with  it  even- 

\  tually  the  first  elements  of  forestry  may  be  introduced  into  lumbering 

1  operations. 

j  To  be  sure,it  requiresfrom  three  toeight  times  thearea  usually  brought 
1  under  operation,  but  instead  of  going  over  the  whole  area  every  year 
J,^  '*  "^^y  ^®  operated  in  a  number  of  small  camps  systematically  placed 
£a  93 23 
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along  a  central  road  connectinir  the  different  camps  or  cattings  with, 
tbe  milL  An  ideal  arrangement  of  Buch  management  may  be  sketched 
thus : 

Suppose  we  have  to  supply  a  mill  with  2,000,000  feet  from  pine  lands, 
cutting  8,000  feet  an  acre,  trees  which  bear  seed  every  two  years,  and 
let  the  period  in  which  full  reforestation  can  be  expected  be  six  years. 
Then  a  tract  of  2,500  acres,  or  an  area  of  about  3  miles  long  and  1^ 
miles  broad,  must  be  taken  together  in  operation. 

Dividing  the  tract  by  a  central  road  on  which  the  mill  is  situated 
and  making  the  cuttings  300  feet  wide  by  1}  miles  long,  each  cutttng 
will  contain  54  acres,  and  about  five  such  cuttings  will  furnish  one 
year's  supply,  with  an  average  haulage  of  less  than  one  mile  to  mill — 
twenty-six  cuttings  will  be  located  on  each  side  of  the  road. 

IMPROVEMENT   CUTTINGS  AND   THINNINGS. 

When  the  area  thus  treated  is  covered  with  the  new  growing  crop, 
there  are  in  such  a  growth,  of  course,  more  individuals  to  the  acre 
than  can  be  expected  to  develop.  A  struggle  for  existence  soon 
begins,  and  a  constant  natural  thinning  out  is  the  result,  requiring 
the  judicious  aid  of  the  forester  to  produce  a  desirable  termination  of 
the  straggle.  In  this  the  one  point  never  to  be  lost  sight  of  is  to  ke^ 
the  soil  well  shaded.  In  fact,  with  this  one  general  rule  in  view,  a 
practical  man  wUl  usually  make  but  few  mistakes  in  the  removal  of 
trees  when  necessity  for  it  appears,  which  does  not  occur  until  the 
stems  have  reached  the  size  of  hop  poles.  Before  that  time  the  clear- 
ings are  mainly  to  afford  protection  to  the  slower-growing  and  more 
valuable  species  by  removing  or  cutting  back  the  quicker-growing 
and  inferior  kinds.  By  no  means,  however,  should  the  small  shrub 
vegetation  ever  bo  disturbed  unless  spreading  over  valuable^  timber 
growth.  So  far  from  injuring  the  future  treas  of  the  forest  this  under- 
growth is  a  decided  benefit,  keeping  the  soil  shaded  and  shdtered 
against  winds  and  therefore  moist,  and  adding  to  its  richness  by  the 
decay  of  its  leaf  mold.  On  the  other  hand,  if  of  two  or  more  valuable 
kinds  one  threatens  to  overtop  the  other  and  to  shade  it  out,  the  ax 
may  properly  do  its  work  in  preserving  the  deserving  weaker  one. 
The  question,  whether  a  more  vigorous  clearing  out  in  the  earlier  stages 
of  development  does  not  favor  better  development  of  the  remaining 
growth  without  injury  to  soil  conditions,  is  still  an  open  one,  though 
experiments  for  its  solution  have  been  instituted. 

Up  to  a  certain  point  the  effect  of  the  struggle  between  the  trees  of 
an  even-grown  thicket  must  be  considered  distinctly  useful,  by  forcing 
height  gi'owth  and  showing  more  clearly  which  are  the  individuals  of 
weak  constitution  and  therefore  not  destined  to  become  the  dominant 
growth  of  the  forest.  Among  this  class,  which  we  may  call  the  over- 
shaded,  proceeds  mainly  the  work  of  interlucation,  i.  e.,  the  periodical 
thinnings  which  are  made  for  the  purpose  of  stimulating  increased 
development  in  the  dominant  or  "forward"  trees,  by  securing  to  these 
increased  enjoyment  of  light  and  room. 

How  this  struggle  for  life  and  supremacy,  by  exclusion  from  the 
neighbor  of  the  necessary  factor  of  existence — light — proceeds  in  a 
naturally  grown  forest,  is  shown  in  the  following  interesting  table, 
which  was  obtained  by  counting  the  trees  of  a  naturally  grown  dense 
Korway  spruce  forest  at  different  ages: 
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Ago. 


Knmbeir  of 

trees 
p«r  aero. 


grown. 


l^mnberof 
dominant 
growth. 


Standing 

room 
p«r  tree. 


ao  years. 
40  years. 
80  years. 
80  years. . 
KX)  years 
120  years 


8,377 
1,2C& 

eei 

393 
285 
Ml 


PeretnL 
19 
42 
32 
21 
11 
i 


4,783 
78S 
410 
310 
253 
231 


SquarefetL 
4*64 
34-43 
72  U 
110-70 
156 
180-75 


Such  a  table  is  instmctive  in  many  ways.  It  shows  that  the  struggle 
for  dominance  is  severest  in  the  period  from  the  twentieth  to  the  for- 
tieth year,  gradually  decreasing  with  advancing  age.  From  this  we 
may  infer  that  iuterlucations  are  most  eflfective  in  the  earlier  period. 
It  shows  us  that  those  trees  which  are  now  dominant,  seemingly  in  full 
vigor,  may  yet  be  overshadowed  and  at  last  subdued  by  their  neigh- 
bors. Thus  we  may  group  the  trees  of  the  naturally  grown  forest  into 
the  following  classes: 

TEE£  CLASSES:  CLASSIFICATION  ACCORDING  TO  CEOWN  DEVELOPMENT. 

AFTKR  KRAFT. 

[Used  in  determining  the  degree  of  tbinnings  and  removals  for  reprodaction.] 

ClaBB  1, — ^Predominant  trees  with  highly  deyeloped  crowns. 
Cla98t, — Codominant  trees  with  tolerably  weU   developed 

crowns. 
Cla89  S, — Subdominant  trees  with  normal  crowns,  but  poorly 

developed  and  crowded  above. 
Class  4, — ^Dominated  trees  with  crowns  pocwrly  developed  and 
crowded  laterally, 
(o)  crowns  wedged  in  laterally,  yet  not  over- 
topped. 

(5)  crowns  compressed,  partly  overtopped. 
Class  5, — Suppressed  trees,  entirely  overtopi>ed. 

(a)  crowns  stiH  having  vitality  (shade  endnr* 
ing  species). 

(6)  crowns  dying  or  dead. 

An  illustration  of  the  appearance  of  these  tree  classes  will  be  found 
Cf&  page  364  of  this  Eeport. 

I>EGREX&  OF  THINNING. 

The  degrees  of  thinning  usually  resorted*  to  are  the  following: 

(1)  Slight  thinning  takes  out  trees  of  class  5. 

(2)  Moderate  thinning  takes  out  trees  of  class  5  and  46. 

(3)  Severe  thinning  takes  out  trees  of  class  5,  4,  and  sometimes  3. 


Dominant  or  superior 
growth. 


Dominated  or  inferior 
growth. 


KIND   OF   THINNINGS. 


Thinnings  are  usually  made  for  the  following  purposes: 

(1)  Improvement  cuttings,  to  improve  the  composition  of  the  forest 

and  give  advantage  to  the  better  kinds, 
(2)'  Interlucations^  to  improve  the  form  and  hasten  development  of 

young  timber. 

(3)  Kegeneration  cuttings,  to  produce  favorable  conditions  for  seed 
formation  and  reproduction  of  the  forest. 

(4)  Accretion  cuttings,  to  imjurove  rate  of  diameter  growth  in  older 
timber. 

Thinnings  are  to  open  the  crown-cover,  gi\ang  access  to  light  and  air, 
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their  object  being  to  accelerate  decomposition  of  the  litter  and  turn  it 
into  available  plant  food;  to  improve  the  form  and  liastei\  the  develop- 
ment of  t^ie  remaining  growth.  The  degree  of  thinning  depends  on 
soil,  species,  and  age  and  is  best  determined  as  a  proportion  between 
the  present  growth  and  that  which  is  to  remain  with  reference  either  to 
crown-cover,  mass,  or  diameter. 

By  thinnings  or  interliications  we  imitate,  assist,  anticipate  nature 
in  this  process  of  elimination,  and,  according  to  the  degree  of  our  thin- 
ning, we  speak  of  a  light  or,  as  the  Germans  call  it,  "  dark''  interlaca- 
tio"n,  which  removes  only  the  suppressed,  dead,  and  dying  stems  |  a 
moderate  one,  which  takes  all  the  overgrown;  and  a  severe  one,  which 
attacks  also  the  lowest  grades  of  the  forward-grown,  and  even  interrupts 
somewhat  the  upper  crown  cover.  The  degree  of  interlucation  to  be 
practiced  depends  greatly  on  the  soil  and  the  exposure;  a  "  dark''  inter- 
lucation is  in  most  cases  sufficient. 

The  necessity  of  a  severer  interlucation  presents  itself  in  a  growth 
with  an  unusually  large  number  of  trees  of  uniform  caUber,  where  some- 
times the  struggle  for  supremacy  is  unduly  prolonged  and  the  lessening 
of  overstock  is  needed  to  secure  the  development  of  larger  dimensions. 
Predominant  trees  ought  to  be  taken  only  exceptionally,' when  a  more 
valuable  kind,  which  we  want  to  favor — as,  for  instance,  white  oak — is 
in  danger  of  being  overwhelmed  by  a  less  valuable  overgrowing  neigh- 
bor, or  when,  on  account  of  some  peculiarities  of  a  foregrown  species  of 
tree,  detrimental  consequences  must  be  anticipated. 

A  deep,  rich  soil,  with  abundant  moisture,  on  northern  and  north- 
western exposures,  will  endure  a  severe  interlucation  with  least  injury, 
because  the  vigorous  growth  due  to  its  fiivorable  conditions  will  soon- 
est close  any  gaps.  On  the  other  hand,  it  will  almost  always  be  well 
to  leave  even  suppressed  trees  on  thin  and  dry  soils  and  those  exposed 
places  where  by  their  removal  entrance  would  be  given  to  drying  winds 
and  sun. 

The  degree  of  thinning  depends  also  a  great  deal  on  the  species 
forming  the  forest.  In  another  place  we  have  pointed  out  the  impor- 
tance of  the  classification  of  the  different  species  with  reference  to  their 
relation  to  light  and  shade,  as  shade-enduring  and  light-needing.  This 
classification  has  some  bearing  on  the  degree  of  interlucation.  Those 
kinds  which  require  for  their  development  a  larger  amount  of  light 
would  naturally  show  in  a  dense  growth  a  greater  proportion  of  sup- 
pressed trees,  and  consequently  a  severer  interlucation  would  be  indi- 
cated. On  the  other  hand,  these  very  species  are  the  least  capable  of 
preserving  favorable  soil-conditions,  because  their  naturally  thin  foliage 
not  only  does  little  toward  the  increase  of  the  layer  of  humus,  but  does 
not  efficiently  exclude  the  rays  of  the  sun,  especially  as  they  have  the 
tendency  with  increasing  age  to  thin  out  still  more  in  their  leafage. 
They  are,  therefore,  the  most  difficult  to  manage,  and  the  continuity  of 
their  crowns  must  ne  most  carefully  preserved. 

The  time  when  the  first  thinning  should  take  place  is  generally  deter- 
mined by  the  i)ossibility  of  marketing  the  extracted  material  at  a  price 
which  will  cover  at  least  the  expense  of  the  operation.  This  is,  how- 
ever, not  always  possible,  and  the  consideration  of  the  increase  in  value 
of  the  remaining  growth,  or  rather  of  the  detriment  to  the  same  by 
omission  of  timely  thinning,  may  then  be  conclusive. 

On  good  soil  and  on  mild  exposures  interlucation  may  take  place 
earliest,  because  here  the  growth  is  rankest  and  a  difference  in  the 
development  of  the  different  stems  is  soonest  noticeable.  Light-needing 
and  quicker-growing  kinds  show  similar  conditions  to  those  grown  on 
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good  soil,  and  here,  therefore,  early  thinnings  are  desirable.  In  these 
cases  the  thinnings  have  also  to  be  repeated  oftenest,  especially  during 
the  period  of  prevalent  height  accretion.  Absolute  rules  as  to  the  time 
for  interlucations  and  their  periodical  repetition  evidently  can  not  be 
given.  The  peculiar  conditions  of  each  individual  case  alone  can  deter- 
mine this.  The  golden  rule,  however,  is,  early,  often,  moderately. 
The  right  time  for  the  beginning  of  these  regular  and  periodical  inter- 
Jncations  is  generally  considered  to  have  arrived  when  the  natural 
thinning  out  before  mentioned  commences  and  shows  the  need  of  the 
operation.  This  occurs  generally  when  the  crop  has  attained  the  size 
of  hop  poles  At  this  stage  the  well-marked  difference  in  size  of  the 
suppressed  trees  wiU  point  them  out  as  having  to  fall,  and  there  will 
not  be  much  risk  of  making  any  gross  mistakes.  Until  the  trees  have 
f  ttained  their  full  height  the  thinning  should  remain. moderate.  From  , 
this  time  forward  it  will  prove  expedient  to  open  out  the  stock  more 
freely,  without  ever  going  so  far  as  to  thin  severely.  Within  the  last 
few  years  new  and  revolutionary  ideas  regarding  principles  and  methods 
to  prevail  in  thinnings  are  gaining  ground,  which  we  have  not  space 
here  to  discuss. 

UNDER-PLANTINO. 

All  these  manipulations  experience  modifications  according  to  circum- 
stances, different  species  and  soil  conditions  requiring  different  treat- 
ment. One  of  the  most  interesting  modifications,  the  results  of  which 
in  a  given  district  were  fully  exhibited,  is  the  v.  Seebach  management  in 
beech  forests.  Such  a  management,  which  contem])lates  the  production 
of  heavier  timber  in  the  shortest  time,  tries  to  take  advantage  of  the 
increase  in  accretion  due  to  an  increase  of  light  which  is  secured  by  severe 
thinning;  and  in  order  to  prevent  the  drying  out  of  the  soilbysuch  severe 
thinning  a  cover  of  some  shady  kind  is  established  by  sowing  or  plant- 
ing. This  cover  gradually  dies  off  under  the  shade  of  the  old  timber, 
the  crowns  closing  again  after  a  number  of  years.  The  rate  of  growtn 
in  a  stand  of  70  U)  80  years  was  thereby  increased  from  51  cubic  feet 
per  acre  and  year  to  77  cubic  feet  per  acre  and  year,  while  a  neigh- 
boring stand,  otherwise  the  same,  but  not  so  treated,  increased  by  only 
60  cubic  feet,  distributed  over  a  larger  number  of  trees. 

The  same  method  is  applied  to  the  production  of  heavy  oak  timber. 
In  this  case  the  oak  growth  is  thinned  out  when  about  60  years  old  and 
"underplanted''  with  beech.  It  may  also  be  applied  to  older  growths 
with  advantage,  as  appears  from  the  following  results: 

A  stand  of  oaks  150  to  160  years  old  in  1846  was  thinned  to  96  trees 
per  acre,  averaging  37  cubic  feet  of  wood  per  tree,  the  cleared  space 
being  "  underplanted"  with  beech  and  spruce.  In  1887  the  oaks,  now 
190  to  200  years  old,  of  which  59  trees  only  were  left,  contained  56 
cubic  feet  in  the  average,  thus  growing  during  the  last  forty  years  more 
than  one-half  as  much  as  during  the  one  hundred  and  fifty  to  one 
hundred  and  sixty  years  previous  to  the  operation,  i.  e.  doubling  the 
rate  of  growth.  In  this  case,  under  the  light-foliaged  oaks,  some  of 
the  beech  and  spruce  developed  sufficiently  to  funiish  marketable 
tnaterial. 

With  Scotch  pine  it  has  been  found  in  one  case  that  while  the  aver- 
age accretion  of  a  stand  120  years  old  under  ordinary  condition  was 
about  59  cubic  feet  per  acre  and  year — the  yield  by  thinning  included — 
a  stand  underplanted  with  beech  showed  an  accretion  of  100  cubic  feet 
per  acre  and  year,  besides  much  better  log  sizes  and  earlier  supply  of 
saw  timber. 
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Translated  into  money  an  example  from  Bavaria  may  be  cited  aa  fel- 
lows: 

On  one  acre  of  pine  80  years  old,  nnderplanted  at  a  cost  of  $2^  per  acre  witb 
beech  now  40  years  old,  there  were  found — 


Held  of 
▼ood. 

Atoesm 
uumal 

peraexe. 

lOSpiii«0 

156 

Ouirie/t. 
40 
38 

2,800beech 

Total 

47S 

78 

Supposing  this  stand  to  be  left  forty  years  longer,  it  may  be  figured  that  the  piss 
wonld  bring  $650  and  the  beech  $120;  total  per  acre,  $770,  of  which  $49  was  yielded 
in  thinnings.  White  pLne  withont  nndergrowing  is  expected  to  produce  only  $520 
per  acre  vniezi  120  years  old. 

As  a  basis  for  the  management  of  thinnings  and  the  highest  effect  of 
the  same  upon  the  increase  in  the  mass  of  trees  and  the  material  pro- 
duct, intimate  studies  have  been  made  into  the  influences  of  various 
conditions  upon  the  accretion  of  trees  and  forests,  results  of  which 
were  shown  in  charts  and  sections. 

Simply  to  indicate  the  necessity  for  the  forester  to  study  the  anatomy 
and  quality  of  the  wood  material,  a  study  collection  of  thin  sections 
for  examination  with  the  magnifying  glass,  prepared  by  the  father  of 
timber  physics,  Dr.  H.  Nordlinger,  was  also  shown. 

FORESTRY  EDUCATION  AND  FORESTRY  LITERATURE. 

To  be  sure,  the  highly  elaborate  system  of  forest  administration  and 
forest  management  here  outlined  could  not  be  developed  or  maintained 
without  a  special  high-grade  education  of  those  who  direct  the  work, 
This  education  is  provided  for  in  the  most  ample  manner,  and  consists 
not  only  in  theoretical  studies  at  schools,  academies,  and  univ^sitiesy 
but  also  in  practical  studies  in  the  forest  itself  under  the  guidance  ci 
competent  and  experienced  forest  managers. 

The  course  which  applicants  for  x>ositions  in  the  highw  administra- 
tive forestry  service  are  expected  to  follow,  with  more  or  less  modifica- 
tion in  the  different  states,  may  be  briefly  outlined  here: 

After  promotion  from  college  the  student  goes  into  the  woods  for  a 
short  period  (one-half  to  one  year)  to  acquaint  himself,  under  th«  guid- 
ance of  a  district  manager,  with  the  general  features  of  the  business  he 
proposes  to  engage  in,  and  thereby  tests  his  probable  fitness  for  it.  He 
then  visits  for  two  and  one-half  or  three  years  a  forestry  school  (called 
academy  when  by  itself,  when  at  a  university  it  is  connected  with  the 
**  faculty^  for  national  economy),  where  theoretical  studies  with  demon- 
strations in  the  forest  are  pursued. 

After  examination  and  promotion  the  applicant  is  bound  at  his  own 
expense  to  occupy  himself  for  two  years  at  least  in  studying  the  prac- 
tice in  various  districts,  changing  from  place  to  place.  If  occupation 
can  be  found  for  him  he  is  employed  at  small  daily  wages  on  some  sci- 
entific or  administrative  work,  always  keeping  an  oflScial  diary  of  his 
doings  and  observations,  certified  to  by  the  district  manager  with  whom 
he  stays,  and  which  forms  part  of  his  final  examination.  For  nine 
months  during  this  time  he  must  continuously  perform  all  the  duties  of 
a  lower  official — a  ranger — ^for  a  whole  or  part  of  a  range,  and  some- 
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times  also  for  a  given  time  certain  fdnctions  of  a  district  manager. 
Then,  alter  two  years  of  law  studies  at  a  university,  he  enters  into  a 
close  and  difficult  examination  for  a  position  as  district  manager,  last- 
ing eight  to  ten  days.  By  passing  this  he  is  placed  on  the  list  of  eligi- 
bles,  and  has  thereby  secured  a  right,  enforcible  in  the  courts  if  need 
be,  to  a  position  when  a  vacancy  arises  and  his  name  is  reached  in  the 
order  of  the  list.  This,  in  Prussia,  may  now  be  within  eight  or  ten 
years  after  listing.  During  the  interval  he  may  be,  and  mostly  is, 
employed  on  daily  wages  in  various  sorts  of  scientific  and  administra- 
tive work,  such  as  revising  and  making  new  valuations,  laying  out 
roads,  acting  as  tutor  at  5ie  academies,  or  as  assistant  to  district  • 
managers,  or  else  taking  the  place  of  a  manager  temporarily,  etc. 

The  higher  administrative  ofiices  are  filled  by  selections  Irom  the 
managers,  length  of  service  counting  only  when  special  fitness  for  the 
kind  of  work  required  accompanies  itj  so  that,  as  in  the  army,  the 
highest  officer  has  been  through  all  the  grades  below  and  is  conversant 
with  every  detail  of  the  service.  The  pay  is  small,  graded  in  each  kind 
of  position  according  to  length  of  sei-vice  and  somewhat  according  to 
cost  of  living  in  difi'erent  places.  The  honor  of  the  position,  to  which 
usually  other  honors  are  added,  its  permanency,  and  the  assurance  of 
a  pension,  graded  according  to  length  of  service,  in  case  of  disability 
or  age,  make  up  for  small  salaries.  The  salaries,  subject  to  change  from 
time  to  time,  without  adding  the  value  of  perquisites  like  houses,  farm 
lands,  etc.,  range  about  as  follows  in  Prussia: 

1  director  (Oberlandforatracister) $3,600 

4  forest  councilors  (Landforstmcister) $l,800to   2,400 

33  chief  inspectors  (Obcrforstmeister),  (with  additions  for  house 

and  traveling  up  to  $1,100) 1.050         1,500 

89  inspectors  (Forstmeister)  ( with  additions  for  bouse  and  trayel- 

inff  up  to  $1,100) 900         1,600 

679  district  managers  (Oberfoerster),  (with  additions  np  to  $825 

and  house  and  field) 500            900 

8, 390  rangers  (Foerster)  (with  house  and  addition  up  to  $110) 260           360 

349  guards  (Waldwaerter) , 100           200 

The  rangers  (Foerster)  follow  different  courses  of  instruction,  part 
of  which  they  receive  in  subordinate  positions  under  district  managers; 
while  serving  in  the  army  in  special  battalions  (chasseurs)  they  receive 
also  theoretical  instruction,  which  is  supplemented  in  special  schools. 
When  finally  promoted  to  the  responsible  position  of  rangers,  in  which 
much  discretion  and  latitude  are  given  them,  their  pay  amounts  to  from 
$260  to  $3G0,  with  a  house  and  field,  with  the  assurance  of  pension  on 
withdrawal. 

It  was  the  privilege  of  the  writer  to  visit  nearly  every  higher  forestry 
school  in  Germany,  as  well  as  that  at  Ziirich,  Switzerland,  and  to  secure 
some  material  which  should  aid  incompleting  the  exhibit  and  bring  the 
existence  and  work  of  the  institution  to  the  attention  of  our  pubBc. 

In  addition  to  materials  contributed,  which  have  been  mentioned 
before,  the  following  served  more  specially  the  latter  purpose: 

Eberswalde:  Water-color  painting  commemorating  the  50-year  iubilee  of  the 
iDStitiition  in  1880;  portrait  of  the  director,  Dr.  Dankelman;  photo^aphs  of 
the  academy  building,  old  and  new ;  samples  of  work  of  stndents  in  manu- 
script (4  volumes);  catalogues,  plans  of  instruction,  etc.;  literature  of  pro- 
fessors. 

Miinden:  Photographs  of  building  and  surroundings;  map  of  city  forest; 
guide  and  map  to  surrounding  forests,  used  for  instruction. 

Tharandt:  Photographs  of  buildings  and  surroundings;  portrait  of  the  direc- 
tor, Dr.  Fr.  Judeich;  plan  of  instruction;  map  of  surrounding  forests,  used 
for  instruction. 
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Eisenach:  Photographs  of  surroundings;  photographs  of  professors ;  map  of 
Thuringiau  Mountains;  three  German  eagles,  pair  of  mountain  cocks  (Auer- 
hahn  and  Birkhahn). 

Tiibiugen :  Map  and  guide  to  the  surrounding  forests,  used  for  instruction ; 
literature  of  professors. 

Giessen:  Guide  to  experimental  garden. 

Munich :  Literature  bjr  professors. 

Zurich :  A  comprehensive  collection  of  yarioos  materials  specially  prepared 
by  Dr.  Anton  Bnhler,  the  competent  occupant  of  the  chair  of  Foresty,  and 
director  of  the  Forest  Experiment  Station,  especially  charts  illustrating 
experiments  in  thinning  and  forest  meteorological  observations;  descrip- 
tion of  methods  of  reforesting  denuded  mountain  slopes;  plans  of  forest- 
garden  experiments,  etc.  There  were  also  exhibited  by  various  plans  and 
photographs  methods  and  results  of  the  model  forest  administration  of  the 
city  forest  of  Ziirich  under  the  competent  manager,  Forstmcister  Meister. 

This  opportunity  was  also  used  to  form  an  opinion  as  to  which  of  the 
8  institutions  visited  would  serve  best  the  purpose  of  giving  Amer- 
ican students  of  forestry  that  knowledge  which  they  can  acquire  only 
in  a  country  where  forestry  has  been  practiced  and  object  lessons  are 
to  bo  had,  and  where  the  principles  underlying  forest-crop  production 
or  forest  culture  have  been  fully  developed. 

While  ^ery  one  of  the  institutions  has  some  special  points  to  recom- 
mend it,  be  it  due  to  its  location  or  to  the  personnel  of  its  faculty  or  to 
its  methods  of  organization,  I  have  come  to  the  conclusion  that  all  points 
of  advantage  in  the  institutions  considered,  together  with  the  objects 
and  nature  of  students  from  the  United  States,  the  choice  should  be 
between  Munich  and  Zurich,  or  part  of  the  time  at  each,  with  a  short 
visit  to  either  Eisenach,  Tharandt,  Miinden,  or  Eberswalde. 

The  following  table  gives  information  regarding  these  forestry  schools : 

Higher  forestry  schools  in  Germany  for  the  education  of  forest  managers, 
[Aastria  and  Switzerland  inoladed.l 


Nomo  of  place. 

State. 

When 
founded. 

Length 

of  course 

(years). 

Instruct* 
ors  of  for- 
estry 
branches 
proper. 

Total 
number 
of  In- 
structors. 

Average 
attendance 
of  forestry 
students. 

At  nniver^ities: 

Giessen 

Hesse 

1825 
1818 
1878 

1832 
1855 
1875 

1807 
1811 
1830 
1831 
1868 

8 

(t) 
(t) 

8 

8 
8 

2 

it 

8 
8 
S 

S 

8 
6 

2 

8 
8 
6 
6 

(•) 
(*) 
•18 

19 
*20 
43 

• 

10 
8 
14 
18 

40-50 

Tiibincen 

MnnicTi 

Wurtemberg  - 
Bavaria 

Baden 

Switzerland  .. 
Austria 

Bavaria 

Saxony 

Saxo  Weimar. 

Prussia 

....do 

50-60 
90-100 

At  polytecbnicum: 

jEarlsruhe 

15-80 

Zurich 

15-30 

Vienna 

130-140 

Separate  acadcm  iea : 

Aschafft'nburg 

90-100 

Tbarnndt 

100-135 

Disenach 

65-75 

Sberswoldo 

140-150 

Miinden 

*  The  entire  corps  of  professors  of  the  nnlvorsity.  In  Munich  18  professors  are  engaged  hi  lectur- 
ing on  subieots  which  concern  forestry  students;  in  Ziirich,  20  professors.  In  Munich  idl  studies  cau 
be  followed  in  any  year,  as  the  students  may  select.  The  attendance  varies,  of  course,  widely  in  dif- 
ferent years,  having  been  aa  high  aa  216  in  Eberiwalde  and  120  ia  Miinden.  The  above  figdros  are 
for  188S-'80.  ^ 

t  Not  prescribed* 
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The  following  table  will  serve  to  give  an  idea  of  what  instruction  is 
to  be  bad  at  these  institutions : 

Plan  of  studio  at  Forest  Academy  Eherswalde, 


SuljccU  of  iustrucUOD. 


rUXDAMENTAL  BCIENCB. 

Natural  teiencet. 


G^oeral  aod  theoretic  chemistry 

Special  inorgauie  and  organic  chemistry 

applied 

Physics  and  meteorology 

Mineralogy  and  geo^jnosy 

Definition  of  minerals  and  rocks 

Reviews  for  organic  natural  sciences 

Botanv  in  general  and  forest  botany  in 

partlcalar 

Anatomy  of  plants,  vegetable  physiology 

and  pathology 

liicroscopy 

Botanical  reviews 

Botanical  excorsiona,  each  2|  hours 

General  zoology 

Vertebrates . . .  r. 

Invertebrates,  -with  special  reference  to 

forest  insects 

Zoological  preparations 

Zoolo^cal  reviews 

Zoological  excursions,  each  3  hours 


Total  nahiral  sciences. 


Mathematict. 

Geodesy 

Interest  and  rentaccouut 

Wood-measuring , 

Mathematical  reviews  and  exercises 

Surveying  and  leveling  exercises,  each 

4  hours 

Plan-drawing  exercises,  2|  hours 

Total  mathematics 

Economic  tciencet. 
Public  economy  and  finances 


Total  sum  of  hours  for  fundamental 
sciences 


Whole 
number 

of  • 
hours. 


82 


80 
60 
20 
16 

64 

60 
20 
20 
80 
16 
80 

80 
16 
20 
96 


840 


72 
20 
20 
66 

192 


Subjects  of  instruction. 


Whole 
number 

of 
hours. 


PKI5CIPAL  SCIENCES. 


Cultivation  of  forests 

Forest  implements 

Geogrn pineal  foro.^t  botany , 

Protection  of  forests , 

Forest  usiirnKt  and  technology 

Forest  survcyinp: 

Appraising  lorests 

Calculation  of  the  value  of  forests  and 

forest  statistics 

Administration  of  forest  and  hunting  . . . 

Redemption  of  rights  of  usage 

Forest  history 

Forest  statistics 

Review  of  various  forest  matters 

Examinat  ions 

Forest  excursions,  each  4  hours 


48 


Totol. 


SECONDARY  SriCNCCS. 

Jurisprudence. 


Civil  law 

Criminal  law 

Civil  and  criminal  law  suits  and  consti- 
tutional rights 

Jurisprudence 


Total 

Construction  of  roads 

Hunting 

IShootiug  exercises,  2  hours  each 

Total   sum  of  hours  for  secondary 
sciences 


Grand  total . 


10 
M 
48 
82 

80 
80 
80 

8S 

a 

82 
40 
80 
56 

40 
852 


880 


72 
82 


40 
86 


180 
32 
82 
96 


Per  cent. 

Fundamental  sciences 60 

Principal  sciences 37 

Secondary  sciences 13 

Average  per  instruction  week  (21  weeks  in  winter,  17  during  summer;  2  winter  courses,  3  summ«r 
eoorses): 

2648 

-g^  =  28-5  hours,  or  per  day,  4*9  hours. 

LITEEATURE, 

In  addition  to  the  live  teachings,  which  an  able  corps  of  professors 
impart  at  these  institutions  and  that  which  competent  managers  are 
ready  to  impart  to  the  young  students  in  the  forest  itself,  a  large  num- 
ber of  weekly,  monthly,  quarterly,  and  annual  journals  and  publications 
are  keeping  the  foresters  and  forestry  students  au  courant  with  the 
progress  of  forestry  science  and  forestry  technique.  Adding  the  pub- 
lications of  this  nature  which  appear  in  Austria  and  Switzerland  in 
the  German  language,  and  which  have  their  constituency  in  Germany 
as  well,  we  can  make  the  following  respectable  list,  not  counting  the 
journals  of  the  lumber  trade  and  other  related  publications.    Those 
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marked  with  an  asterisk  (♦)  are  to  be  found  in  the  library  of  the 
Division  of  Forestry 5  those  marked  ft)  are  considered  the  best  or  are 
most  comprehensive;  those  marked  (i)  have  been  discontinued. 

German  forestry  periodicals. 


Name  of  pabllcation. 

PabUabed  at- 

lasned— 

Estab- 
Uabed. 

Allgflm^lTi©  IFoi^t-Ti,  Jfvg<l2«itaDg  *  t- 

Frankfart-on-tbe-Main 
Hanover 

Montblj 

1824 

A ns  dem  Waldo 

ml^y"!T;:::::: 

1806 

Atia  dem  Walde    

Frankfurt  on-tbe-Main 
do 

(?) 
(») 
1863 

Deutsche  Forat-n.  Jaffdzeitnnff 

Semimonthly 

Monthly 

Forstliche  Blaetter 

Berlin 

Forailicb-imturwiBsenachafilioho  Zeitaehrift  *t 

Mnnicb 

....do 

1392 

Foratwissenachaftliches  Ceotralblatt  *  t 

Berlin 

do 

1856 

Jahr(^AT>AHdlt  dfta  achloftiflchATi  l^oratvfTrf^ina  . 

Brealaa ............. 

AnnoaDy 

do 

1841 

JahroaberichWorpreussisclien  F.  u- J.  Gosets- 

begimg. 
liand-n  Forat-wirthachaftliche  Zeilachriffc  .. 

Berlin 

18tt 

Vienna  ............... 

1888 

Muendoner  foratliche  Heft©* 

Berlin 

S«gularly I. 

1882 

Oestcrreicliische  Forst  zeitang  * 

Vienna 

188Z 

Der  praktiacho  Forstwirt  faer  die  Schweia 

Schwoizer  Zeitachrift  fuer  Foratweaen...... .. 

Davos - 

Qnarterly 

A  nniuulv 

(t) 
0) 
1890 

Ziirich 

Tharondter  foratlichea  Jahrbuch* 

Dresden  .............. 

Verbandlungen  der  Forst vereino 

Various 

do      .  . 

Bericbt   neber  die  Veraammlung  deatacher 
Forstmaenner. 

Zeitscbrift  fner  Forat-n.  Jagdweaen *  t 

Zen tralblatt  fuer  das  gesammte  Foratwesoix  *  t  - 
Zeitscbrift  der  deutocben  Foratboamten 

do 

do 

B«rlin 

Monthly           

18M 

Vienna 

....do..1. 

1878 

(t) 

(n 

(») 

Should  the  reader  wish  to  collect  a  library  of  the  most  modem  thought 
on  all  or  any  subject  pertaining  to  forestry  in  Germany  the  list  of  books 
found  at  the  Exposition  should  satisfy  him,  for  although  the  books  exhib- 
ited do  not  by  any  means  include  even  all  the  best  or  most  comprehen- 
sive or  needfhl  literature,  they  leave  no  subject  untouched. 

Publications  of  Professors  at  the  University  of  Munich  and  of  other  authors. 
[Faculty  of  Political  Sconoimy  and  Forestry.] 


Author. 

No. 

Subject. 

Prof.  Dr.  Karl  Gayer 

1 
2 
8 

4 
6 
8 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 

22 
23 
24 
2S 
20 

Sylviculture. 
Forest  Utilization. 
The  Mixed  Foreat. 
Wood  Measuring. 

Prof.  Dr.  F.  V.  Banr 

Prof.  Dr.  R.  Weber 

GeodoHy. 

Investigations  into  Actual  Maaa  and  Weight  of  Cord  wood  anA 

Bark. 
The  Spruce;  Its  yield,  Accretion  and  Shape. 
Tlie  Beoch ;  Its  "t^iold.  Accretion  and  Shape. 
Yield- tables  of  Spruce. 
Forest  Valuation. 

Damage  Awanls  to  be  Given  in  Forest  Cessions* 
Acatleray  or  University  ? 
Forstliches  Centralblatt  (Forestry  Journal). 
Foreat  Experiment  Stations. 
Forest  Regulation. 
The  Forests  of  North  America. 

Prof.  Dr.  H.  Mayr 

Prof.  Dr.  R.  Hartig 

From  tho  Forests  of  Japan. 
Mono<:^pb  on  the  Abietinese  of  Japan. 
The  Decay  of  Wood. 

InvoHtigation  into  Growth  and  Yield  of  Beech,  Spmce^  Pine. 

Fir,  etc. 
Prufitablenees  of  Management  for  Timber  in  Spruce,  and  of  1D»- 

agemeut  for  Firewood  in  Beech. 
Important  Discasea  of  Forest  Trees. 
Diseases  of  Trees. 

Investigations  from  tho  Forest  Botanical  Institute. 
The  Wood  of  Conifers. 
The  Wood  of  Beech  (Hartigand  Weber). 
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Anthor. 

Ho. 

Saltje«^t. 

^Prwf.  "Dr.  'R.  Hartlf .......... 

27 
28 
29 
30 
31 
32 
33 
34 
85 
86 
37 
88 
39 
40 
41 
42 
48 
44 
45 
46 
47 
48 

The  Tru*  Hot  (Merullo  lacrimana). 
Anatomy  mnd  Physiology  of  Plants. 

Se«<U,  Fruits,  and  Seedlings  of  Forsst  Trees. 

Forest  Natural  History  JonniaL 

SeedlinssofAbietinesD. 

Cnrcubitaria  Labnmi. 

Formation  of  Heart  in  Trees. 

Annual  Botanical  BeporU. 

Bark  Beetle  Studies. 

HTgienic  Siffniflcance  of  Forests. 

Physics  of  the  SoiL 

Composition  and  Value  of  Forest  Litter. 

Physiological  Chemistry  of  Plants. 

Physical  Effects  of  Forests. 

Properties  of  Forest  Air. 

Liffhtning  and  Hail  in  the  State  Forests  of  BavsHn. 

AlTgemeino  Forst  u.  Jagdxeitung  (Forestry  JournJ). 

Handbook  of  the  Entire  Knowl^e  of  Forestry. 

Forestry  Dictionary. 

Tharanater  Forestry  Annual  (Journal). 

l>r.  K.  T.  Tabouf 

IV.  Anff.  PahIt...... ........ 

Dr.  K.  Kberm*yer ......r 

X>n.J.L«hrandT.LoT«j — 
Dr.  T.  T/Orey ................. 

- 

Pr.  EL  Fnerst. ...... ......... 

Dr.F.Judeich 

FOBESTBY  ASSOCIATIONS. 

Forestry  associations  thrive  better  in  Germany  than  in  the  United 
States  and  are  of  a  different  character;  they  are  associations  of  forest- 
ers, who  practice  what  they  preach.  There  is  no  more  need  of  a  prop- 
aganda for  forestry  tiian  there  would  be  here  for  agricnltnre,  and  the 
discussions,  therefore,  are  moving  in  technical,  scientific,  and  economic 
directions.  Besides  some  thirty  or  forty  larger  and  smaller  local  asso- 
ciations there  is  held  every  year  a  forestry  congress,  at  which  the  lead- 
ing foresters  discuss  important  questions  of  the  day. 


FOREST  EXPEBIMENT  STATIONS. 

In  addition  to  all  these  means  of  education  and  of  advancement  of 
forestry  science,  there  has  been  developed  in  the  last  twenty  years  a 
new  and  most  important  factor  in  the  shape  of  forest  experiment  sta- 
tions, which  are  mostly  connected  with  the  forestry  schools.  If  forestry 
had  a  strong  and  well-supported  constituency  before,  this  additional 
force  has  imparted  new  impulses  in  every  direction. 

The  first  incentive  for  the  establishment  of  these  stations  came  from 
the  recognition  that  the  study  of  forest  influences  xipon  climate  could 
be  carried  on  only  with  the  aid  of  long-continued  observations  at  cer- 
tain stations.  Accordingly,  during  the  years  1862  to  1867,  forest 
meteorological  stations  were  instituted  in  Bavaria,  which,  under  the 
efficient  direction  of  the  well-known  and  eminent  Dr.  Bbermayer,  for 
the  first  time  attempted  to  solve  these  and  other  climatic  questions  on 
a  scientific  basis.  The  results  of  these  and  other  observations  have 
been  fhlly  discussed  in  Bulletin  7  of  tiiis  division,  published  during  this 
year. 

We  were  privileged  to  exhibit  some  of  the  apparatus  devised  by  Dr. 
Bbermayer,  and  some  of  his  results,  namely: 

Set  of  soil  thermometers, 
Rahi  gange  combined  with  evaporimeter. 

Two  charts  showing  relation  of  rainfall  and  evaporation  within  and  without 
forests. 
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While  these  stations  were  continued  and  others  added  in  all  parts 
of  the  country,  an  enlargement  of  the  programme  was  soon  discussed 
with  great  vigor,  leading  (between  the  years  1870-'76)  to  the  institution 
of  fully  organized  experiment  stations  in  Prussia,  Bavaria,  Saxony, 
Thuringia,  Wurtemberg,  Baden;  Switzerland  and  Austria  following  in 
the  same  direction;  all  of  these  finally  combining  into  an  "  association 
of  German  forest  experiment  stations,"  similar  to  the  association  of 
agricultural  experiment  stations  in  our  country.  Thus  the  science  of 
forestry,  which  hitherto  had  been  developed  empirically,  has  been 
placed  upon  the  basis  of  exact  scientific  investigation,  the  fruit  of 
which  is  just  beginning  to  ripen  in  many  branches. 

We,  in  the  United  States,  are  fortunate  in  that  we  can  learn  from 
the  experience  and  profit  from  the  assiduous  work  of  these  careful 
investigators.  While  we  may  never  adopt  the  admirable  administra- 
tive methods  that  fit  the  economic,  social,  and  political  conditions  of 
Germany,  we  shall  ever  tbUow  them  where  the  recog*nition  and  utiliza- 
tion of  natural  laws  lead  to  the  practical  acknowledgment  of  general 
principles  and  to  desired  economic  results  in  forest  culture. 
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FiQ.  4.— Tree  classes:  Classification  according  to  crov^-n  development.  Schematic  (see  p.  355). 
Class  1  (predominant) :  Kos.  1,  3,  6,  11,  16.  20:  class  2  (codominant) :  Nos.  8,  13,  18;  class  3  (subdoml- 
nant):  Nos.  0,  14,  17;  class  4  (oppressed):  Kos.  5,  7,  12;  class  5  (suppressed,  a):  Nos.  2, 19;  class  5 
(suppressed,  I) :  Nos.  4,  10,  15. 
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SiE :  I  have  the  honor  to  submit  the  following  report  for  the  year  1893 
on  matters  pertaining  to  the  objects  and  operations  of  this  division. 
Very  respectfully, 

William  Saunders, 

Superintendent 
Hon.  J.  Steeling  Morton, 

Secretary. 


WORK  OP  THE  TEAR. 

The  work  of  maintaining,  with  ordinary  care,  the  structures  and 
grounds  of  the  Department  has  been  duly  performed.  The  propaga- 
tion of  various  economic  plants  for  distribution  has  been  assiduously 
prosecuted,  and  many  thousands  of  healthy  young  plants  have  been  pro- 
duced and  sent  into  localities  suited  to  their  growth.  The  work  of 
overhauling  glass  structures  is  continued,  also  of  repairing  woodwork, 
and  reglazing  roofs  where  defective.  Much  of  this  repairing  remains  to 
be  done. 

NOTES  ON  MISCELLANEOUS  PLANTS. 

The  following  notes  on  miscellaneous  plants  have  been  prepared  for 
the  information  of  correspondents,  and  in  answer  to  repeated  inquiries 
by  different  individuals  on  the  same  subjects.  These  inquiries  are  sub- 
mitted to  this  division,  and  the  answers  are  directly  practical  in  their 
nature  and  applicable  to  all  who  desire  suggestions  for  practical  pur- 
poses* 

WILLOWS.  ' 

The  willow  family  is  one  of  the  most  extensive  among  trees.  Under 
this  species,  their  general  economic  characteristics  may  be  noted.  A 
few  species  of  special  importance  will  be  farther  mentioned. 

Willow  timber  is  light,  smooth,  soft,  extremely  tough,  and  not  easily 
splintered.  It  is  used  in  shipbuilding,  for  making  ball  bats,  floats  of 
water  wheels,  and  handles  for  various  agricultural  tools,  for  which  its 
lightness  renders  it  very  well  fitted.  When  sawn  into  boards  it  is  well 
adapted  for  lining  carts  and  wagons,  as  it  stands  great  concussion  and 
pressure  without  fracture.  It  is  also  used  for  brakes  for  wagons  and 
railway  carriages,  as  it  does  not  readily  ignite  by  friction.  When  kept 
dry  it  is  lasting,  roof  rafters  of  the  wood  having  remained  sound  for  a 
century. 

365 


366  REPORT   OF    THE    SECRETARY   OP   AGRICULTURE. 

Its  charcoal  is  esteemed  for  the  manufacture  of  powder,  and  for  cray- 
ons for  sketching  and  drawing.  The  young  shoots  are  used  for  plait- 
ing. Willow  bark  has  a  feebly  aromatic  odor,  and  a  peculiar  bitt€« 
astringent  taste.  It  yields  its  active  properties  to  water,  with  which  it 
forms  a  reddish-brown  decoction  which  has  been  found  beneficial  as  an 
external  application  to  ulcers  and  old  sores.  An  alkaloid  called  salicin 
has  been  obtained  from  it  in  the  form  of  grayish  crystals,  and  has  been 
employed  as  a  substitute  for  quinine  in  intermittent  fever.  The  bark 
and  leaves  are  used  for  tanning  leather,  and  in  Norway  and  Lapland 
green  willow  shoots  and  leaves  arc  collected,  dried,  and  stored  for  the 
use  of  cattle. 

In  Egypt  a  medicinal  water,  called  Calaf,  is  distilled  from  willow 
blossoms;  it  is  used  to  promote  perspiration,  and  is  cooling  and  cor- 
dial. 

The  white  willow  {Salix  alba)  is  a  native  of  Europe,  from  iTorway 
to  the  Mediterranean  Sea  and  Northern  Asia.  It  is  always  very  plenti- 
ful throughout  various  parts  of  the  United  States,  having  been  long 
introduced.  It  grows  to  a  height  of  50  or  70  feet,  and  sometimes  higher 
in  favorable  situations.  The  white  willow  is  a  very  rapid-growing  tree, 
and  on  this  account  is  well  adapted  for  forest  planting  as  a  shelter  ana 
"nurse''  to  hard- wooded,  slow- growing,  but  more  permanently  valuable 
trees.  Even  on  poor  soils  it  will  grow  well  where  most  other  trees  will 
make  poor  progress.    It  is  sometimes  called  the  Huntingdon  willow. 

The  common  osier  {Salix  viminalis)  is  a  slender  branched  tree,  a  native 
of  Europe,  where  it  is  very  extensively  cultivated  for  basket-making. 
There  are  several  varieties  of  this  species,  all  of  which  yield  tough  and 

Eliant  shoots  well  fitted  for  weaving  and  making  hoops;  it  is  one  of  the 
est  basket  willows  in  this  country. 

The  red  osier  {Salia  rubra)^  a  native  of  Northern  Europe,  is  highly 
esteemed  for  its  tough  shoots  for  basket  work.  When  well  grown  the 
shoots  are  from  7  to  10  feet  long,  and  of  proportionate  thickness;  there- 
fore it  is  much  cultivated  for  the  manufacture  of  crates,  heavy  baskets, 
and  for  barrel  hoops. 

Salix  purpurea  is  a  species  frequently  employed  in  Great  Britain  for 
making  fences,  the  shoots  and  leaves  being  so  bitter  that  rabbits  and 
other  animals  will  not  eat  them.  It  is  one  oi  the  moi^  x>opular  kinds 
for  basket  work,  its  shoot  being  long,  clean,  and  pliable  when  grown 
for  this  purpose.  La  rich  damp  soils  it  will  produce  shoots  10  feet  in 
length,  but  it  is  not  well  adapted  to  boggy  lands  which  are  constantly 
wet.    It  is  sometimes  called  the  whipcord  or  swallowtail  willow. 

The  species  Salix  triandra  is  of  low  growth  and  is  considered  one  of 
the  best  for  basket-making.  Its  rods  are  very  white  when  peeled,  and 
they  can  be  split  up  very  finely,  so  as  to  be  used  in  the  finer  kinds  of 
basket  and  wickerwork.  Many  of  the  willows  which  are  esteemed  in 
Europe  for  their  pliant,  smooth,  and  clean-splitting  shoots  are  found 
not  to  be  so  well  adapted  to  the  warmer  and  drier  climates  of  the  United 
^  States.  The  young  growths  are  frequently  checked  about  midsummer 
and  become  partially  ripened;  then  a  rainy  period  follows,  and  the 
shoots  branch  out  into  many  small  side  twigs  which  render  them  compar- 
atively worthless  for  weaving  purposes.  This  species  (as  also  the  pre- 
ceding one)  proves  to  be  well  adapted  to  our  climates.  It  succeeds  well 
on  wet  low  lands;  also  in  rich  dry  uplands.  It  rii>ens  its  shoots  to  the 
extreme  points,  and  is  therefore  very  hardy  and  not  liable  to  be  winter- 
kiUed  in  northern  localities. 

The  British  species  Salix  forlyana  is  considered  one  of  the  best  for 
the  finer  kind  of  willow  manufacture.    The  stems  grow  erect,  are  slender, 
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very  flexible,  and  toagh;  they  grow  from  5  to  7  feet  in  length,  and  are 
covered  with  a  grayish-yellow  bark.  The  roda  of  this  willow  do  not 
whiten  well  when  pe^ed,  bat  it  is  highly  esteemed  for  purposes  for 
which  unpeeled  rods  are  used.  This  willow  adapts  itself  well  to  warm 
climates. 

The  goat  willow,  (»r  sallow  {8dUx  caprea)^  is  a  native  of  Europe, 
where  it  is  esteemed  as  a  rapid-growing  tree,  and  frequently  attains  a 
height  of  40  or  50  feet.  The  wood  is  white,  tough,  and  smooth  in  grain. 
The  flowering  branches  are  very  omam^ital,  and  are  gathered  in  some 
places,  as  is  palm,  for  the  decoration  of  churches.  Ito  hardness  and 
rapid  growth  combine  to  make  it  of  mudi  value  as  a  shelter  tree  for 
exposed  situations;  it  is  also  esteemed  above  most  willows  for  the 
amount  and  value  of  its  timber. 

The  Bedford  willow  (Balix  russelliana)  is  a  native  of  Great  Britain, 
where  it  frequently  reaches  to  a  height  of  70  or  80  feet.  The  wood  pro- 
duced by  this  species  is  said  to  ^  the  most  valuable  of  any  of  the 
willow  family.  The  bark  contains  a  large  amount  of  tannin,  and  is 
said  to  yield  a  larger  quantity  of  the  principle,  salicin,  than  any  oth^ 
of  the  species.  It  has  a  European  reputation  as  a  valuable  basket 
willow,  but  it  is  brancliy  and  somewhat  brittle  when  grown  in  some 
parts  of  this  country. 

In  cultivating  willows  for  the  manufacture  of  the  various  articles 
called  willow  ware,  it  is  generally  presumed  that  they  will  succeed  on 
wet  lands  where  no  other  plant  will  grow.  They  survive  in  very  wet 
places,  but  they  can  not  be  grown  profitably  on  lands  constantly  satu- 
rated with  water.  Low  meadows,  where  the  seal  is  deep  and  moist, 
but  where  saturation  is  obviated  by  surface  or  underground  drainage, 
are  best  adapted  to  willow  culture.  The  ground  should  be  prex>are€L 
by  plowing,  harrowing,  and  replowing,  in  order  to  secure  a  deeply 
loosened  stratum  in  which  to  easily  insed)  the  cuttings,  which  are  usually 
made  from  shoots  of  the  growth  of  the  previous  yearj  these  are  cut  in 
lengths  of  from  10  to  12  inches  and  inserted  in  a  slanting  position 
and  deep  enough  to  be  entirely  covered  with  the  soil.  The  usual 
method  is  to  set  the  cuttings  2  or  3  feet  apart,  in  rows  which  are  4  feet 
distant  frt)m  each  other,  and  allow  the  shoots  to  proceed  from  stools  <»r 
stumpy  stocks  above  the  surface.  The  spaces  between  the  plants  are 
plowed  so  that  the  surface  soil  is  kept  loosened  and  clear  of  weedy 
vegetation  until  the  stools  occupy  the  whole  surface,  which  they  soon 
will  by  the  annual  removal  of  the  shoots,  and  then  further  culture  is 
abandoned.  Another  method,  which  is  considered  preferable,  is  to  set 
the  cuttings  12  inches  apart  in  rows  which  are  3  feet  distant  from  each 
other;  the  cutting  is  press^  down  so  that  the  top  bud  will  be  at  least 
one  inch  beneath  the  surface;  in  all  subsequent  removals  of  the  young 
willows  they  are  cut  very  closely  down,  at  or  even  below  the  surface, 
so  that  no  external  stumps  or  stools  are  formed.  Following  this 
method  the  ground  can  be  plowed  annually  after  the  crop  is  gathered, 
and  the  whole  field  afterwards  well  harrowed  with  a  blunt-toothed 
harrow,  so  as  to  not  tear  or  split  the  plants.  By  this  culture  the  soil 
can  be  cleaned  effectually  at  little  cost,  and  the  thorough  culture  will 
ad&  to  the  vigor  of  the  plants.  Manure  can  also  be  readily  applied,  as 
the  tops  of  the  plants  are  so  low  that  hauling  wagons  over  the  field 
does  not  injure  them.  It  is  further  claimed  that  by  this  method  the 
shoots  grow  straight  upward  from  the  ground.  When  grown  from 
high  stumps  a  small  portion  of  the  lower  end  of  the  willow  rod  is  bent 
or  crooked,  which  impairs  its  value  to  that  extent. 

The  crop  can  be  harvested  at  any  time  alter  the  leaves  fall.    Some- 
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times  cutting  is  delayed  until  the  buds  are  about  to  start  in  spring, 
wbicli  is  the  best  time  for  peeling,  and  the  bark  then  separates  easily 
from  the  wood;  but  the  plants  are  greatly  weakened  when  the  cutting 
takes  place  at  so  late  a  period.  The  preferable  time  to  cut  is  in 
December,  when  the  willows  are  tied  in  bundles,  which  are  set  up  on 
end  in  6  or  8  inches  of  water,  where  they  are  kept  during  winter  and 
until  they  begin  to  grow  in  spring,  when  the  bark  becomes  suffici^itly 
loose  to  be  easily  peeled  off. 

When  it  is  intended  to  remove  the  bark  by  steaming  or  boiling,  the 
willow  bundles  are  set  up  anywhere  until  they  are  dry  enough  to  be 
placed  in  stacks  or  stored  in  covered  sheds  until  wanted.  Willows 
peeled  after  the  sap  has  started  in  spring  are  of  a  fine  white  color, 
while  those  which  undergo  steaming  or  the  boiling  process  for  the 
removal  of  the  bark  are  of  a  dark  buff  color,  owing  to  their  being 
stained  by  the  coloring  matter  in  the  bark,  which  is  dissolved  and 
imparted  to  the  wood  by  the  heating  process;  but  it  is  found  that 
articles  made  of  boiled  willows  are  much  more  durable  than  those  made 
from  the  white  rods  of  spring  peeling. 

ACACIAS. 

Acacia  catechu. — A  low-growing  tree  of  the  East  Indies,  which  has 
been  introduced  and  cultivated  in  various  tropical  regions  for  the  sake 
of  its  wood,  from  which  is  prepared  the  highly  astringent  substance 
called  catechu,  or  cutch,  and  sometimes  Terra  japonica,  a  name  it 
received  when  first  introduced  as  a  medicine  in  Europe,  from  the  sup- 
position that  it  was  an  earth  and  that  it  came  from  Japan.  Imme- 
diately beneath  the  brown  bark  of  the  stem  there  is  a  layer  of  very 
white  wood  next  to  the  heartwood,  which  is  of  a  dark  red  or  nearly 
black  color,  from  which  the  cutch  is  procured.  To  obtain  the  catechu 
or  cutch,  the  tree  is  cut  down  and  the  exterior  layer  of  white  wood  is 
removed;  the  heartwood  is  cut  into  chips  and  boiled  in  water  until  it 
attains  considerable  consistency,  when,  by  further  boiling  and  evap- 
orating the  water,  the  thickish  extract  is  spread  on  mats  to  dry;  before 
becoming  quite  hard  it  is  divided  into  square  blocks,  and  the  small 
squares  are  turned  over  frequently  until  they  harden  to  a  condition  fit 
for  packing.  As  it  appears  in  commerce,  catechu  is  a  dry^  brown,  some- 
what resinous-looking  pulverulent  substance,  breaking  with  a  dull  frac- 
ture, dissolving  almost  entirely  in  water,  and  having  a  strong  astringent 
taste.  Its  principal  use  is  for  tanning  purposes.  Mixed  with  oil,  like 
paint,  it  is  used  in  India  to  prevent  the  ravages  of  wood- eating  ants. 
It  is  used  as  an  astringent  in  medicine,  and  in  India  a  famous  oint- 
ment for  sores  and  ulcers  is  made,  by  reducing  to  a  fine  powder  and 
mixing  with  oil  4  ounces  of  catechu,  1  ounce  of  alum,  and  half  an  ounce 
of  white  resin.  The  wood  of  the  tree  is  considered  to  be  more  durable 
than  teakwood.  It  is  doubtful  if  this  plant  can  be  grown  with  any 
profit  in  the  United  States. 

Acacia  farnesiana. — A  low  tree  or  large  shrub,  very  widely  distrib- 
uted throughout  tropical  and  semitropical  climates.  It  is  very  exten- 
sively cultivated  in  some  parts  of  Southern  Europe  for  its  globular 
heads  of  flowers,  commonly  called  cassie  flowers,  and  which  yield  the 
perfume  so  named.  This  perfume  is  obtained  by  maceration,  a  process 
employed  for  extracting  the  fragrance  of  flowers  which  can  bear  a  tol- 
erable degree  of  heat  without  losing  their  scent.  A  certain  quantity 
of  grease  is  placed  in  a  pan  fitted  with  a  water  bath,  where  it  is  heated 
until  it  is  brought  to  an  oily  consistency.    Flowers  of  the  cassie  are 
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then  thrown  in  and  left  to  digest  for  some  hours,  after  which  they  are 
removed  and  fresh  ones  put  in — an  operation  which  is  repeated  for  sev- 
eral days,  until  the  grease  becomes  saturated  with  the  odor.  It  is  then 
taken  out  and  pressed  in  cloth  bags.  This  plant  is  found  growing  in 
various  portions  of  the  Southern  States,  and  could  be  utilized  for  the 
manufacture  of  perfumery. 

Aeacia  arabica. — This  species  is  a  native  of  Arabia  and  Southern 
Asia,  and  yields  a  portion  of  the  brown-colored  gum  arable  of  com- 
merce. Several  species  of  acacia  yield  this  gum  in  common.  It  is 
obtained  from  them  by  spontaneous  exudation  from  the  trunk  and 
branches,  or  by  incisions  made  in  the  bark,  whence  it  flows  in  a  liquid 
state,  but  soon  hardens  by  exposure  to  the  air.  The  largest  flow  is 
yielded  during  the  hottest  part  of  the  season.  A  wet  winter  and  a 
cool  summer  are  said  to  be  unfavorable  to  the  supply  of  the  gum.  It 
is  very  nutritious,  and  the  natives  almost  live  upon  it  during  the  time 
they  are  employed  in  collecting  it  for  market.  The  bark,  known  as 
babool  bark,  is  strongly  astringent,  and  is  used  for  tanning.  On  the 
upper  Nile  the  tree  is  known  as  the  sunt,  and  it  is  said  to  be  the  only 
wood  that  the  soil  of  Soudan  supplies  capable  of  being  sawn  into 
planks.  These  planks,  which  do  not  exceed  10  feet  in  length,  are 
joined  together  in  layers  to  the  thickness  of  a  foot,  and  are  thus 
employed  for  ship-building;  they  are  so  arranged  that  they  overlap 
each  other,  and  in  this  manner  a  vessel  is  built  without  ribs  or  other 
internal  support.  It  is  supposed  that  the  wood  of  this  tree  is  the 
Bhittimwood  of  the  Bible,  although  some  authorities  assign  it  to  other 
species  of  acacia.  This  species  has  been  distributed  to  some  extent 
in  the  Southern  States,  in  some  of  which  it  is  likely  to  succeed, 
although  no  reports  have  been  received  as  to  its  adaptability  to  cli- 
mates here. 

Acacia  decurrens. — This  is  an  Australian  tree  of  medium  size,  the  bark 
of  which  is  highly  esteemed  for  tanning.  It  contains  from  20  to  30  per 
cent  of  tannin,  according  to  the  age  of  the  tree,  which  also  yields  a  gum 
similar  to  gum  arable.  The  bark  is  said  to  improve  by  age,  and  yields 
about  40  per  cent  of  a  kind  of  catechu,  about  half  of  which  is  tannic 
acid.  A  small  quantity  of  bichromate  of  potash  added  to  the  boiling 
solution  of  the  tannin  produces  a  ruby-red  dye.  Black  dyes  are  also 
produced  with  iron  oxides  in  the  solution.  It  is  called  the  black 
wattle  tree. 

Acacia  pycnantha. — This  is  a  rapid-growing  Australian  tree,  called 
the  golden  wattle.  This  and  other  Acacias  are  called  wattle  trees, 
because  their  flexible  twigs  are  used  in  Australia  for  weaving  into 
fences.  The  bark  of  the  golden  wattle  tree  contains  about  25  per 
cent  of  tannin,  and  the  boiled  infusion  jields  a  cutch  of  much  value, 
which  is  used  to  some  extent  in  smearing  ropes  and  fishing  nets,  to  pro- 
tect them  from  decay  by  exposure  to  water.  This  and  the  preceding 
species  are  noted  as  producing  a  large  amount  of  tanning  bark,  of  the 
richest  kind.  Seeds  of  these  have  been  distributed  in  Texas  and  other 
States.  If  they  are  found  to  succeed,  it  would  probably  result  in  the 
introduction  of  a  profitable  industry. 

ALOES. 

Aloe  vulgaris,  Aloe  spicataj  and  Aloe  socotrina. — The  aloes  are  plants 
which  usually  have  short  stems,  and  thick  fleshy  leaves;  they  are  very 
generally  diiiused  in  all  warm  countries,  and  produce  the  drug  known 
as  aloes. 
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The  most  esteemed  aloes  of  commerce  is  that  furnislied  by  JLloe  soco- 
trina,  a  native  of  the  island  of  Socotra,  on  the  south  coast  of  Arabia^ 
in  the  Indian  Ocean,    This  appears  in  commerce  in  pieces  having"  a  yel- 
lowish or  reddish-brown  color;  occasionally  it  appears  of   a   lighter 
color,  but  becomes  darker  by  exposure  to  the  air.    The  color  of  its 
powder  is  a  golden  yellow;  it  has  a  peculiar,  not  uupleasant,  odor,  and 
a  bitter,  disagreeable  taste,  with  an  aromatic  flavor.    Socotrino  aloes 
is  held  in  high  esteem.    Hepatic  aloes  is  considered  to  be  an  inferior 
selection  from  the  Socotrina.    Barbadoes  aloes  is  produced  in  the  West 
Indies  from  Aloes  vulgaris^  a  widely  diffused  species,  extending-  to  Ara- 
bia and  the  African  coast.    The  color  of  this  article  is  generally  dark 
brown,  or  black,  but  sometimes  it  is  of  a  reddish-brown  or  liver  color, 
or  of  some  intermediate  shade.    It  has  a  dull  fracture,  and  the  powder 
is  of  a  dull  olive-yellow  color.    It  is  made  by  expressing  the  juice 
from  the  leaves,  or  chopping  them  and  then  evaporating  their  decoc- 
tion until  it  has  attained  such  a  consistence  that  it  will  harden  in  cool- 
ing, when  it  is  poured  into  vessels  and  allowed  to  concrete.    Barbadoes 
aloes  is  in  great  demand  in  veterinary  practice. 

Gape  aloes  is  the  product  of  Aloe  spicata  and  is  received  from  the 
Cape  of  Good  Hope.  It  is  sometimes  caUed  shining  aloe&  When 
freshly  broken  it  has  a  very  dark-olive  or  greenish  color  approaching' 
to  black.  Its  odor  is  strong  and  disagreeable.  When  hjui  it  is  very 
brittle  and  easily  powdered,  but  in  very  hot  weather  it  becomes  soft  and 
tenacious. 

The  quality  of  the  drug  depends  much  upon  the  method  of  preparing 
it.  The  finest  kind  is  obtained  by  exudation  and  subsequent  inspissa- 
tion  in  the  sun.  The  plan  of  bruising  and  expressing  the  leaves,  and 
boiling  down  the  juice,  yields  an  inferior  article,  as  a  large  portion  of 
the  liquor  is  derived  from  the  mucilaginous  juice  of  the  parenchymai» 
The  worst  plan  is  said  to  be  that  of  boiling  the  leaves  in  water  and 
evaporating  the  decoction.  The  odor  of  aloes  is  different  in  the  differ- 
ent varieties.  They  are  all  intensely  bitter.  The  active  principle  is  s 
bitter  extractive  called  aloin.  It  is  iwwerfully  cathartic.  The  bitter 
resinous  juice  from  which  the  drug  is  prepared  is  stored  up  in  vessels 
lying  beneath  the  skin  of  the  loaves.  The  juice  is  collected  by  cutting 
off  the  leaves  close  to  the  stem  and  placing  them  at  once  into  tubs  in 
an  upright  position,  so  that  the  sap  may  flow  freely  from  the  cut  sur- 
face. If  the  leaves  are  very  large  a  longitudinal  incision  is  made  firom 
top  to  bottom  to  facilitate  the  discharge..  The  crude  juice  is  then 
exposed  to  the  sun,  where  it  is  gradually  evaporated  to  a  proper  con- 
sistence and  is  then  poured  into  vessels,  where  it  hardens  into  a  black, 
compact  mass.  Much  of  the  value  of  the  article  depends  upon  the  care 
bestowed  upon  its  preparation  for  market.  Horse  aloes  is  a  very  coarse 
article  made  from  refuse  leaves,  and  is  used  in  veterinary  medicine. 
The  cultivation  of  the  aloes  in  Barbadoes  is  very  similar  to  the  cultiva- 
tion of  cabbages  in  our  own  market  gardens,  with  this  difference,  how- 
ever, that  the  aloe  will  retain  its  vitality  for  many  weeks,  even  if  left 
on  the  surface  of  the  ground  exposed  to  the  sun.  In  Africa  they  cover 
what  would  otherwise  be  sterile,  arid  plains.  It  is  presumed  that  these 
l»lants  could  be  grown  in  Florida,  and  perhaps  in  other  States,  especially 
Aloe  sjpicata,  which  is  said  to  be  the  hardiest  of  the  group. 

CASHEW  NTJT. 

The  cashew  nut  {AtMcardium  ocoidentale)  is  a  tropical  tree  cultivated 
iu  the  West  Indies  and  other  countries  for  the  sake  of  the  nuts,  the 
kernels  of  which  are  edible^  and  used  for  various  purposes.    The  fruita 
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ar©  somewliat  kidney-8liai>e(i^  containing  between  the  outer  skin  and 
the  kernel  a  layer  of  pulpy  matter  highly  charged  with  an  exceedingly 
caustic  oil,  which  causes  severe  blisters  on  the  lips  and  tongue  if  an 
attempt  is  made  to  break  the  shell  with  the  teeth.  This  causticity  is 
destroyed  by  roasting,  which  has  to  be  done  cautiously,  as  the  acrid 
fumes  will  destroy  sight  and  produce  inflammation  if  the  smoke  touches 
the  face.  The  kemels  are  tlien  sweet  and  agreeable,  and  are  some- 
times ground  up  with  cacao  in  making  chocolate.  The  kernels  are 
fiometimes  broken  up  and  mixed  with  Madeira  wine,  which  is  thought 
by  some  persons  to  improve  its  flavor.  The  fruit,  or  apple,  which  is  a 
thickened  receptacle  from  the  end  of  which  the  seed  of  the  nut  obtrudes, 
has  an  agreeable  subacid  flavor,  slightly  astringent;  the  juice  expressed, 
and  fermented,  yields  a  wine,  and,  when  distilled,  produces  a  spirit 
which  is  used  as  rum*  A  gum-like  substance  is  also  exuded  from  the 
tree,  similar  to  gum  arabic,  but  having  an  astringency  repellent  to 
insects  when  applied  to  flooring,  book  covers,  etc.,  particularly  in  tropi- 
cal countries,  where  insects  of  the  ant  species  are  abundant  and  destruc- 
tive. The  ou  extracted  from  the  kernel  is  sweet  tasted,  and  equal  as 
an  edible  oil  to  that  of  the  olive  or  almond.  This  is  altogether  dis- 
tinct from  the  dl  alluded  to  as  famished  by  the  acrid  outer  skin  or 
covering. 

In  the  East  Indies  the  nuts  are  used  as  a  table  fruit.  The  acrid  oil 
has  been  used  wit^  success  as  an  application  to  aUay  cancers,  ulcers, 
corns,  etc.,  but  requires  great  caution  in  its  use.  The  plant  is  very 
ornamental,  and  the  flowers  exceedingly  fragrant;  it  is  occasionally 
found  in  hothouses,  but  is  impatient  of  water,  and  requires  high  tem- 
perature to  keep  it  in  health*  Many  calls  have  been  made  for  plants 
of  this  species,  and  some  have  been  supplied  to  residents  of  southern 
Florida;  but  no  reports  have  been  received  regarding  them,  and  it  is 
very  doubtful  if  they  will  grow  at  all  in  this  country. 

BOX  TBEE. 

The  box  tree,  or  boxwood  tree  {Luxujt  fi'*iy:pcrrlrc:i%)^  is  an  overgreeH 
plant  seldom  reaching  over  20  feet  in  height,  a  native  of  various  parts 
of  Europe  and  Asia.  There  are  several  varieties  which  are  often  cul- 
tivated for  ornament,  and  a  very  dwarf  kind  is  commonly  employed  for 
planting  in  continuous  lines  for  the  purpose  of  defining  the  edges  of 
borders  and  walks  in  gardens.  The  wood  of  the  box  tree  has  long  been 
celebrated  for  its  hardness  and  closeness  of  grain.  The  mediaeval  col- 
lections testify  to  the  exquisite  skill  of  some  of  the  old  wood  carvers  on 
this  material.  Its  chief  characteristics  are  excessive  hardness,  great 
weight,  evenness  and  closeness  of  i^ain;  light  color,  and  its  suscepti- 
bility to  a  fine  polish.  These  are  the  qualities  which  render  it  so  valu- 
able to  the  wood-engraver,  the  turner,  the  mathematical-instrument 
maker,  and  others.  The  best  l8  said  to  come  from  the  vicinity  of  the 
Black  Sea,  and  this  formerly  appeared  in  commerce  in  logs  4  feet  long 
and  from  6  to  9  inches  in  diameter. 

In  the  district  of  Tenckaboun,  in  the  province  of  Mazenderum,  Per- 
sia, the  boxwood  grows  in  abundance.  In  187G  purchases  to  the  value 
of  $140,000  were  made  of  this  wood  in  that  province,  but  as  it  is  being 
rapidly  cut  and  no  provision  made  for  planting  more,  the  supply  will 
soon  he  exhausted.  For  engravers'  use  the  wood  is  cut  across  the  grain 
into  slices  about  an  inch  thick.  The  roots  are  used  for  inlaying  and 
for  fine  cabinet  work.  The  ancients  made  great  use  of  the  box  in  the 
ornamentation  of  their  villas,  and  made  musical  instraments  from  its 
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wood.  Pliny  says  that  nothing  is  more  fit  to  be  clipped  into  shapes, 
and  that  no  animal  will  touch  its  seeds;  the  branches  arc  fatal  to  canaels 
that  eat  them,  and  Oorsican  honey  was  supposed  to  owe  its  notoriously 
bad  qualities  to  the  bees  feeding  on  the  flowers  of  the  box  tree. 
Although  slow  of  growth,  it  is  quite  likely  that  the  planting  of  tlxis 
tree  for  the  sake  of  its  wood  would  ultimately  prove  a  profitable  invest- 
ment. The  world's  supply  is  rapidly  becoming  exhausted,  and  its  place, 
as  far  as  known  at  present,  can  not  be  supplied  by  any  other  wood. 
The  plant  readily  adapts  itself  to  any  climate,  except  extremes  a^ 
either  heat  or  cold,  although  a  zero  cold  does  not  afiect  it. 

C^SALPINIAS. 

Ccesal^pinia  coriaria. — This  is  a  native  of  the  West  Indies,  Mexico,  and 
Northern  Brazil.  It  forms  a  spreading  tree  from  20  to  30  feet  in  height. 
It  produces  racemes  of  white  flowers,  which  are  followed  by  curiously- 
twisted,  flattened  pods  about  2  inches  long  and  about  1  inch  in  breadtli, 
and  curved  like  the  letter  S.  The  pods  contain  about  50  per  cent  of 
tannin,  and,  in  combination  with  valinia,  are  much  employed  by  tan- 
ners. They  are  known  in  commerce  under  the  names  of  divi-divi  and 
libi  dibi. 

Ccesalpinia  echinata. — This  species  produces  the  Brazil  wood  of  com- 
merce, used  for  dyeing  purposes,  its  color  being  changed  by  the  use  of 
dilferent  mordants  from  yellow  to  red,  or  rose  color,  but  it  is  not  very- 
lasting.    The  most  permanent  colors  are  those  in  which  the  natural 
purple  red  is  changed  by  acids  to  an  orange  or  yellow  color.    Only  the 
heartwood  of  the  tree  is  used.    It  is  very  hard,  and  is  used  in  turner 
work  and  for  violin  bows.    The  dye  is  an  ingredient  in  red  ink.    Bra- 
zil wood  boiled  in  water  becomes  darker  in  color  as  the  water  becomes 
red.    Paper  tinged  with  the  decoction  is  altered  to  a  violet  color  by 
action  of  alkalies  and  to  a  yellow  by  most  of  the  acids.    The  action 
of  sxilphuric-acid  gas  renders  it  white.    Paper  tinged  with  this  dye 
will  be  changed  to  a  yellowish  color  if  dipped  in  vinegar  in  which  sul- 
phuric acid  is  present,  even  if  only  one  two-hundredth  part  of  this  acid 
is  present  in  the  vinegar.    The  woods  known  in  commerce  as  Lima, 
peach  wood,  Pernambuco,  and  Nicaragua  are  supposed  to  be  identical 
with  this  species. 

Ccesalpinia  sappan. — This  is  a  native  of  the  East  Indies  and  fur- 
nishes the  sappan-wood  of  commerce.  The  hard  wood  of  this  tree 
yields  a  bright  fugitive  red  dye,  and  although  not  so  rich  in  coloring 
matter  as  Brazil  wood  it  is  brighter  and  more  delicately  beautifal.  It 
is  cultivated  by  the  Hindoos  for  dyeing  the  straw  used  in  making  mats 
and  is  used  for  dyeing  silks  of  a  dark-red  color.  The  root  affords  an 
orange  yellow  dye.  The  Indian  name  for  sappan-wood  is  bukkum  or 
wukkum.  These  plants  furnish  a  large  amount  of  tanning  material. 
They  have  been  tried  in  Florida,  where  they  grow  slowly,  but  endure 
the  climate  of  the  southern  portion;  they  do  not  promise  to  become  of 
any  material  value. 

PIGEON  PEA. 

Cajanus  indicus. — This  is  an  East  Indian  plant,  cultivated  in  many 
tropical  regions  for  the  sake  of  its  seeds,  which  are  largely  used  as  food  in 
various  parts  of  the  world.  The  plant  is  of  a  shrubby  habit  and  is 
sometimes  grown  in  greenhouses  for  its  showy  yellow  flowers.  In  the 
East  Indies  it  is  call^  the  Dhal,  and  the  Congo  pea.  In  Jamaica  it  is 
known  as  the  pigeon  pea.    A  variety  called  the  No-eye  pea  produces 
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seeds  as  delicate  as  many  of  the  common  garden  peas.  They  are  boiled 
and  eaten  in  the  green  state;  also  dried  and  split  for  use.  Pea  meal  is 
prepared  from  the  dried  seeds  and  is  said  to  be  of  excellent  quality. 
Horses  and  cattle  feed  upon  the  young  shoots,  and  fodder  made  of  the 
dried  leaves  and  young  branches  is  used  for  feeding  animals.  It  has 
been  cultivated  in  this  country,  but  has  not  proved  of  sufficient  value  to 
become  popular  where  so  many  superior  varieties  of  peas  are  in  culti- 
vation, 

PAP  AW  TREE, 

Carica  papaya. — This  is  a  small  tree,  rising  from  20  to  25  feet  in  height, 
with  a  slender  stem  surmounted  by  a  cluster  of  large  leaves  on  long 
foot  stalks.  The  carica  is  a  native  of  South  America,  but  widely  dis- 
persed in  the  West  and  East  Indies,  southern  Florida,  etc.,  and  ia 
generally  known  as  the  papaw  tree.  The  fruits  are  produced  at  the 
base  of  the  foot  stalks  of  the  leaves,  generally  in  whorls  round  the 
stem;  they  are  from  6  to  8  inches  long,  of  oblong  shape,  resembling  a 
melon,  and  are  sometimes  called  melon  apples.  When  ripe  the  fruit 
is  greatly  esteemed  by  the  natives  in  some  parts,  being  eaten  either 
sweetened  with  sugar  or  flavored  with  pepper,  to  take  away  the  strong 
acrid  taste  which  prevails  owing  to  the  presence  of  a  milky  juice.  The 
immature  fruits,  when  pickled,  closely  resemble  mangoes.  The  milky 
juice  from  the  unripe  fruits  is  used  medicinally,  as  are  also  the  pow- 
dered seeds,  each  being  considered  a  powerful  vermifuge.  The  leaves 
have  the  power  of  creating  a  lather,  and  in  some  places  are  used  as  a 
substitute  for  soap,  A  peculiar  property  of  the  papaw  tree  is  its 
alleged  influence  in  rendering  meat  tender.  It  is  said  that  the  juice 
of  the  tree  causes  a  separation  of  the  muscular  fibers.  By  some  it  is 
maintained  that  this  efl'ect  is  secured  merely  by  suspending  the  meat 
beneath  the  foliage  of  the  tree  during  the  night;  others  place  greater 
reliance  in  wrapping  the  meat  in  the  leaves  for  a  few  hours  with  a  por- 
tion of  the  young  fruit.  When  the  juice  of  the  papaw  is  treated  with 
water  the  greater  part  dissolves,  but  there  remains  a  substance  insol- 
uble which  has  a  greasy  appearance;  it  softens  in  the  air  and  becomes 
viscid,  brown,  and  semi-transparent.  When  thrown  on  burning  coals 
it  melts,  and  drops  of  grease  exude  which  emit  the  noise  of  meat  roast- 
ing, and  it  produces  a  smoke  which  has  the  odor  of  fat  volatilized  and 
leaves  behind  no  residue.  The  substance  is  fibrine,  which  is  rarely 
found  in  vegetables. 

THE  CLOVE  TREE. 

The  clove  tree  {Garyophyllm  aromaticiis)  is  an  evergreen,  attaining 
a  height  of  from  20  to  30  feet.  It  is  a  native  of  the  Molucca  Islands, 
but  has  been  introduced  and  cultivated  very  generally  throughout  the 
East  and  West  Indies.  Its  flowers  are  of  a  purple  color,  produced  in 
great  abundance  in  short  terminal  panicles  of  from  12  to  18  in  each 
bunch.  The  cloves  of  commerce  are  the  unopened  flower  buds.  These 
are  collected  before  they  expand  by  beating  the  flower  panicles  with 
reeds,  and  are  received  on  sheets  spread  for  the  purpose.  Sometimes  they 
are  picked  from  the  tree  by  hand  when  they  can  be  easily  reached.  The 
cloves  are  prepared  for  commerce  by  smoking  them  brown  over  a  slow 
wood  fire  and  finally  drying  them  fully  in  the  sun.  The  quality  of  the 
clove  is  greatly  influenced  by  climate,  and  although  largely  produced 
in  other  parts,  those  from  the  Moluccas  are  held  in  the  highest  esteem. 
The  trees  are  planted  in  rows  about  IG  feet  apart  and  the  field  kept 
clean  and  well  cultivated.    The  plant  is  very  frequently  grown  in  green- 
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liouses,  but  will  produce  flowers  only  where  a  sufficiently  warm  tem- 
perature is  maintained. 

Cloves  when  good  are  dark,  heavy,  and  strongly  fragrant,  the  ballon 
the  top  being  unbroken  and  yielding  oil  when  pressed  by  the  finger 
nail.  Gloves  contain  from  17  to  22  per  cent  of  essential  oil,  which  is 
extremely  pungent,  and  specifically  heavier  than  water.  When  they 
are  newly  gatherea  a  certain  quantity  of  oil  may  be  obtained  by 
pressure;  the  cloves  are  thereby  much  impaired  in  value,  but  are  often 
mixed  with  sound  samples,  where  they  can  be  detected  by  their  pale 
color,  shriveled  appearance,  and  laek  of  flavor.  They  are  sometimes 
adulterated  with  water,  which  they  absorb  to  a  large  extent,  and  thus 
give  a  fictitious  value  when  sold  by  weight.  Cloves  are  the  most  stim- 
ulating of  the  spices,  and  are  much  employed  in  cookery  and  as  condi- 
ments in  pickles  and  preserves.  The  oil  is  a  popular  remedy  for  tooth- 
ache and  is  used  as  a  carminative  in  medicine.  This  plant  is  very 
frequently  called  for  by  Florida  cultivators,  but  to  all  inquiries  the 
statement  is  made  that  the  clove  plant  can  not  become  of  commercial 
value  in  that  State  on  account  of  the  climate  being  too  cold  for  it  dur- 
ing a  portion  of  the  year. 

CAROB   BEANS. 

Oeratonia  siliqua, — Tliis  is  a  tree  growing  from  30  to  40  feet  in  height, 
is  a  native  of  the  countries  bordering  on  the  Mediterranean  Sea,  ana 
cultivated  to  a  very  considerable  extent  for  the  sake  of  its  pods,  which 
contain  a  fleshy  pulp  surrounding  the  seeds.  They  are  known  as  carob 
beans,  which  come  from  the  generic  name  of  Algaroba,  used  in  various 
countries  to  designate  pods,  pronounced  Tcharc^  by  the  Arabs.  These 
pods  contain  a  quantity  of  agreeably-flavored  mucilaginous  and  sac- 
charine matter,  although  not  very  nutritious.  They  form  a  prominent 
ingredient  in  various  cattle  foods  of  trade.  The  exports  of  those  pods 
from  Cyprus  amount  to  10,000  tons  yearly.  They  are  also  known  as 
locust  pods,  or  St.  John's  bread,  from  a  supposition  that  they  formed 
the  food  of  St.  John  in  the  wilderness. 

A  kind  of  brandy  is  prepared  from  the  carob  bean,  which  is  some- 
times flavored  with  juniper  berries  and  passed  as  a  substitute  for  gin. 
The  Department  has,  from  time  to  timc^  propagated  and  distributed 
many  hundreds  of  carob  plants,  chiefly  in  Texas,  and  less  plentifully 
in  some  of  the  Southern  States,  but  no  returns  have  been  received  in 
regard  to  the  outcome  of  these  distributions. 

OTAHEITE   GOOSEBEIinY. 

The  large  shrub,  or  small  tree,  Cioca  distich/i,  a  native  of  India,  is 
cultivated  in  many  parts  under  the  name  of  Otaheite  gooseberry.  The 
fruits  are  green  and  resemble  those  of  the  gooseberry;  they  are  acid 
and  used  for  preserving  or  pickling,  and  eaten  either  in  a  raw  stat^  or 
cooked  in  a  variety  of  ways.  A  decoction  of  the  leaves  is  used  to  cause 
perspiration,  and  the  roots  have  violent  emetic  properties.  It  grows  in 
some  parts  of  Florida  and  is  worthy  of  cultivation,  both  on  account  of 
the  fruits  and  the  beauty  of  the  plant. 

QUINOA. 

ChenopodiMm  quinoa  is  an  annual  plant,  indigenous  to  Mexico  and 
South  America,  and  long  cultivated  at  great  elevations  on  the  slopes 
of  the  Andes,  in  Chile  and  Peru,  where,  owing  to  the  height  and  cold- 
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ness  of  the  locality,  neither  wheat  nor  barley  can  be  grown.  The  seeds 
rasemble  those  of  millet,  and  contain  40  per  cent  of  minnte  starch 
granules,  upwards  of  5  per  c^rt  of  sugax,  7^  p^  cent  of  cas^n,  and  11 
lier  cent  of  album^i.  They  are  pr^ared  for  food  by  boiling  in  water, 
like  rice,  forming  a  kind  of  gruel  or  broth,  which  is  seasoned  with  Chile 
pepper  and  other  condiments.  The  seeds  contain  a  bitter  principle, 
which  renders  the  preparation  rather  unpalatable,  »id  which  is  only 
partially  removed  by  cooking.  It  is  said  that  there  are  varieties  in 
which  this  bitterness  is  much  modified.  They  are  considered  to  be  very 
nutritious  and  an  excellent  winter  food  for  poultry.  Seeds  of  the  above 
were  disseminated  some  years  a|^o,  but  falLed  to  attain  popularity. 

CHICK-PEA. 

This  plant,  Cieer  iirieUnumy  is  widely  known  throughout  the  world  as 
the  chick-pea.  It  is  a  low-growing  branching  annual,  a  native  of  the 
south  of  Europe,  but  cultivated  to  a  c<msiderable  extent  both  in  Africa 
and  Asia.  In  India  the  peas  are  known  as  gram,  and  are  esteemed  as 
an  article  of  food,  being  ground  into  meal  and  baked  into  cakes.  The 
peas  do  not  become  soft  in  boiling,  and  are  more  frequently  roasted  or 
parched.  In  this  state  they  are  used  by  travelers.  The  plant  has  been 
cultivated  since  a  very  remote  period  by  the  Egyptians,  Hebrews,  and 
Greeks.  The  dewdrops  that  form  on  the  leaves  are  peculiarly  acid. 
This  dew  is  collected  and  preserved  in  bottles,  being  used  with  water 
in  cases  of  indigestion.  It  becomes  more  acid  the  longer  it  is  kept. 
The  roasted  seeds  are  used  as  coffee. 

ci;usiAS.  . 

Clusia  jlava, — This  is  a  native  of  Jamaica,  also  found  at  Key  West 
in  Florida.  It  is  a  small  tree,  seldom  exceeding  20  feet  in  height.  It  is 
mostly  parasitic  on  the  st^uLS  and  branches  of  other  trees.  This  habit 
of  growth  is  supposed  to  be  occasioned  by  birds  accidentally  scattering 
the  viscid  seeds,  which  take  root  on  the  bark  of  trees  upon  which  they 
happen  to  be  deposited.  The  roots  creep  along  the  surface  of  the  stem 
in  quest  of  nourishment  and  support,  x>^uetrating  into  any  decayed 
cavity,  and  finally  reaching  the  ground  (although  they  may  start  40 
feet  from  it),  when  it  soon  becomes  an  independent  tree.  A  viscid, 
4:enacious,  resinous  juice,  which  is  at  first  of  a  whitish  color,  but 
becomes  red  or  brownish  when  exposed  to  the  air,  exudes  from  every 
part  of  the  plant.  It  is  used  as  a  dressing  for  sores  on  horses;  it  is 
also  employed  for  stopping  leaks  in  boats. 

A  Brazilian  species  (Clusia  insignis)  has  flowers  which  give  off  a 
considerable  quantity  or  resin  from  the  disk  and  stamens,  so  much  so 
that  an  ounce  has  been  obtained  from  two  flowers.  This  resin,  rubbed 
down  with  the  butter  of  the  chocolate  nut,  is  employed  to  alleviate  the 
pain  of  sore  breasts. 

Clusia  galactodendron. — This  plant  is  said  to  be  one  of  the  palo  de 
vaca  or  cow  trees  of  South  America.  The  bark  is  thick,  covered  with 
rough  tubercles,  and  its  internal  tissue  becomes  red  when  exi)osed  to 
the  air.  The  milk  is  extracted  by  making  incisions  through  the  bark 
to  the  wood.  One  tree  is  said  to  yield  a  quart  in  an  hour.  The  use  of 
this  milk  is  accompanied  by  a  sensation  of  astringency  in  the  lips  and 
palate,  which  is  said  to  be  characteristic  of  all  edible  vegetable  milks. 
This  species  can  be  grown  only  in  warm  countries. 
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COLA  NUT. 

Cola  acuminata  is  a  medium-sized  African  tree,  the  seeds  of  which, 
under  the  name  of  cola  or  guro  nuts,  have  Irom  time  immemorial  occu- 
pied a  i>rominent  place  in  the  dietetic  economy  of  the  native  tribes  of 
that  country.  Within  the  last  few  centuries,  however,  their  use  has 
been  more  extensively  diffused,  and  the  demand  for  them  has  estab 
lished  a  large  commercial  industry  between  the  regions  of  Central 
Africa,  whence  the  principal  supply  is  obtained,  and  the  coast  districts 
of  that  country,  as  also  to  other  tropical  countries  where  they  are  in 
demand.  The  cola  tree  is  now  widely  diffused.  It  was  introduced  into 
Jamaica  about  the  year  1630,  its  importation  being  ascribed  to  the 
urgent  request  of  an  agent  of  large  sugar  estates  on  that  island  for 
the  benefit  of  the  Gold  Coast  negroes  working  these  sugar  plantations, 
and  in  all  countries  where  the  negroes  were  imported  and  located  in 
large  numbers  the  importation  of  the  tree  was  a  necessary  conse- 
quence, where  it  was  cultivated  for  their  special  advantage  and  bene- 
fit. Thus  it  was  introduced  into  the  Mauritius,  the  West  India  Islands, 
Brazil,  and  other  regions  in  South  America. 

The  practice  of  eating  cola  is  supposed  to  be  very  ancient.  A  small 
piece  of  the  nut  is  chewed  before  meals  as  a  promotor  of  digestion  and 
to  improve  the  flavor  of  anything  eaten  after  it.  Lopez,  an  early  Portu- 
guese adventurer,  writing  of  the  subject,  states :  "  The  negroes  hold  the 
nuts  in  their  mouths,  and  chew,  or  at  least  eat,'  them  for  quenching 
their  thirst  and  better  relishing  of  their  drinking  water;  they  comfort 
and  preserve  the  stomach,  but,  above  all  other  virtues,  they  are  singu- 
larly good  against  diseases  of  the  liver." 

There  are  but  few  books  of  travels  or  discoveries  in  Western  or  Cen- 
tral Africa  which  do  not  contain  some  reference  to  or  description  of  the 
popular  appliances  of  these  nuts  and  the  great  estimation  in  which 
they  are  held. 

Although  for  a  long  time  the  cola  nut  was  known  to  be  famous,  yet, 
until  a  comparatively  recent  period,  nothing  was  definitely  ascertained 
as  to  the  botanical  history  of  the  plant  that  produced  it,  or  the  nature 
or  character  of  the  properties  which  it  contained.  Chemistry,  how- 
ever, has  revealed  that  the  nuts  contain  theine,  an  active  principle 
found  in  other  vegetable  products  used  as  beverages  throughout  the 
world.  They  further  contain  a  small  quantity  of  a  fragrant  aromatic 
volatile  oil,  a  large  quantity  of  starch,  and  some  fatty  matter.  The  ' 
fresh  nuts  are  bitter  and  astringent:  this  is  lost  in  drying,  as  the  diy 
nuts  have  no  trace  of  bitterness,  and  are  supposed  to  be  less  active 
than  when  fresh  and  moist.  Among  the  European  population  in  Africa 
the  cola  nut  is  beneficially  used  in  cases  of  diarrhea,  and  the  natives 
attribute  to  the  fresh  nuts  similar  remedial  virtues  as  those  of  Peru- 
vian bark  or  quinine.  The  statement  that  half  putrid  water  is  ren- 
dered an  agreeable  drink  by  mixing  it  with  bruised  cola  nuts  is  not 
borne  out  by  actual  recorded  experiments. 

These  nute  are  now  in  much  demand  in  the  West  Indies  as  a  substi- 
tute for  cacao  in  the  manufacture  of  chocolate,  which  is  deemed  to  be  ^ 
more  nutritious  than  that  made  from  the  Tlieobroma  cacao.    The  plant 
has  been  introduced  in  the  Southern  States,  with  poor  results  so  far. 

HAZELNUTS. 

The  hazelnut  {Oorylus  avellana)  is  a  large,  many-stemmed  shrub^  a 
native  of  Europe  and  Asia.    It  is  largely  cultivated  for  the  sake  of  its 
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nuts,  which  arc  consumed  in  great  quantities  as  dessert  fruits.  The 
hazel  tree  is  mentioned  in  very  early  writings,  the  specific  name,  Avel- 
lana,  being  derived  from  Abellina,  supposed  to  be  the  valley  of  Damas- 
cus. It  is  said  to  have  been  introduced  into  Greece  from  Pontus ;  hence 
the  nuts  were  called  Nux  poniica  by  the  Greeks.  Its  fruits  were 
esteemed  by  the  ancients,  and  its  shoots  were  employed  as  divining 
rods.  Like  other  fruits  that  have  been  objects  of  culture  for  centuries, 
there  are  numerous  varieties  of  the  hazel  5  these  are  divided  into  two 
kinds — nuts  and  filberts — which  are  distinguished  by  their  husks.  The 
nuts  have  a  short  husk,  or  calyx,  which  in  the  filbert  is  much  longer. 
These  again  are  divided  into  varieties  having  long  or  short  nuts,  the 
latter  bearing  the  name  of  cobnuts.  The  nuts  of  the  wild  hazel  are 
small  compared  to  some  of  its  improved  varieties,  but  they  are  sweeter 
than  the  cultivated  kinds;  its  small  size,  however,  makes  it  give  place 
to  the  cultivated  filberts  and  cobnuts  of  commerce. 

These  nuts  are  cultivated  to  a  large  extent  in  some  parts  of  England. 
They  are  also  cultivated  in  Spain  and  Italy.  Those  grown  in  Spain 
are  known  as  Spanish  or  Barcelona  nuts.  The  trade  in  these  nuts  is 
immense,  about  half  a  million  dollars'  worth  being  annually  imported 
into  Engftind  alone.  Two  kinds  are  received  from  Smyrna,  known, 
respectively,  as  Turkey  nuts,  which  are  small  and  nearly  round,  and 
Turkey  filberts,  which  are  long  and  pointed.  The  nuts  have  a  mild, 
farinaceous,  oily,  agreeable  taste.  The  oil  expressed  from  them  is  con- 
sidered as  being  scarcely  inferior  to  almond  oil.  They  have  also  been 
used  in  the  preparation  of  a  poor  kind  of  ohocolate,  and  they  are  some- 
times made  into  bread.  The  wood  of  the  hazel  is  seldom  of  a  size  to 
be  employed  in  the  arts,  although  the  roots,  which  are  curioHsly  veined, 
are  sometimes  cut  into  veneers.  The  young  wood  is  very  tough  and 
elastic,  and  makes  excellent  hoops,  fishing  rods,  and  walking  sticks. 
The  celebrated  magic  wand,  or  divining  rod,  is  said  to  have  been 
formed  of  the  forked  young  twigs.  The  wood  makes  good  charcoal, 
from  which  drawing  crayons  are  frequently  made. 

But  little  attention  has  been  given  to  the  culture  of  the  hazel  in  this 
country.  The  fruit  is  largely  imported,  and  its  production  here  would 
probably  be  a  profitable  industry,  as  an  average  crop  is  stated  to  be 
about  1,500  pounds  per  acre.  The  plants  are  readily  procured  from 
suckers  or  layers,  which  are  produced  abundantly  from  the  old  plants. 
They  are  planted  about  10  feet  apart,  and  receive  the  ordinary  treat- 
ment and  care  accorded  to  other  orchard  fruits.  The  plants  are  kept 
very  dwarfed,  as  it  has  b?en  found  that  by  this  means  a  larger  crop,  as 
well  as  a  better  quality  of  fruit,  is  secured.  These  dwarf  plants  are  very 
uniformly  rimmed  with  an  open  or  cup  like  center.  The  hazel  has  no 
special  characteristics  as  an  ornamental  plant.  It  is  a  desirable  mar- 
ginal shrub  in  park  plantations.  A  variety  with  purple  leaves  may  be 
introduced  with  good  efiect  in  lawn  groups.  It  is  one  of  the  best  pur- 
ple-leaved hardy  plants. 

The  native  hazel  (Corylus  americana)  is  found  in  thickets  and  on  the 
margins  of  woods  tliroughout  a  great  i>ortion  of  the  United  States. 
The  nut  is  smaller  than  that  of  the  European  species,  but  it  is  sweet 
and  palatable.  It  has  not  been  cultivated  to  any  extent  as  a  commer- 
cial product.  There  seems  to  be  much  possibility  in  the  culture  of  hazel 
nuts.  One  objection  has  in  former  years  proved  formidable  against 
their  culture,  viz,  the  liability  of  worms  injuring  the  nuts,  but  now  that 
the  application  of  insecticides  is  so  well  understood,  this  objection  need 
not  longer  hold  good. 
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MANGOSTEEN, 

Oareinia  moreUa, — The  botanical  origin  of  gamboge  was  long  in- 
volved in  some  obscurity.  It  iB  a  production  of  Siam,  a  country  not 
well  explored  by  the  botanieffc.  G-amboge  is  also  received  from  Oeylon, 
and  it  has  been  ascertained  that  the  Siam  article  is  produced  by  the 
above-named  species  of  Gardnia,  aud  that  from  Ceylon  from  the  same 
or  a  slightly  di&ering  variety.  This  Garcinia  is  a  medium-sized  tree, 
with  large  glossy  leaves  similar  in  appearance  to  those  of  the  Magnolia 
grandiflora.  The  juice  is  collected  by  wounding  the  stems  or  breaking 
the  young  twigs  of  the  tree  and  securing  the  yellow  gum  resinous 
exudations  in  hollow  bamboos,  where  it  is  allowed  to  harden.  Gam- 
boge is  seen  in  commerce  in  three  distinct  forms — ^in  rolls  or  solid 
cylinders,  in  pipes  or  hollow  cylinders,  and  in  cakes.  The  two  former 
are  collected  in  hollow  bamboos.  The  cake  or  lump  gamboge  occurs 
in  round  or  square  lumps,  and  is  generally  inferior  in  quality  to  the 
former,  possibly  from  less  care  in  collecting  and  in  processes  of  prepa- 
ration. It  is  employed  as  a  pigment  by  artiste  in  water  colors  and  as 
a  varnish  for  lacquer  work;  also  in  medicine  as  a  powerftd  purgative. 
It  is  a  dangerous  poison  in  large  doses,  and  forms  an  ingredieut  in  most 
of  the  nostrums  for  tapeworms. 

Garcinia  pictoria.  —This  tree  grows  abundantly  in  certain  parts  <rf 
Mysore,  in  India.  A  fatty  matter  known  as  gamboge  butter  is  procured 
from  it.  The  seeds  are  first  pounded  in  a  stone  mortar,  then  boiled  till 
the  butter  or  oil  rises  ix>  the  sur&ce.  It  is  used  as  a  lamp  oil  and 
sometimes  as  food.  It  does  not  possess  the  drastic  qualities  of  the 
gamboge  resin,  but  it  is  considered  antiscorbutic  by  the  natives. 

Garcinia  mangostana. — The  mangosteen  apple  tree  is  a  native  of 
Sumatra  and  the  Moluccas,  but  has  been  introduced  into  various  trop- 
ical countries  for  the  value  of  its  fruits,  which  are  held  in  high  esteem. 
It  is  a  beautiful  tree,  with  large  leathery  leaves  and  large  rose-colored 
flowers.  The  fruit  is  round,  about  the  size  of  an  ordinary  orange,  with 
a  shell  resembling  that  of  a  i)omegranate,  but  thicker  and  softer,  and 
contains  an  astringent  juice.  In  wet  seasons  it  exudes  a  yellow  gum, 
which  resembles  gamboge.  The  pulp  is  divided  internally  by  thin 
septa,  like  those  of  an  orange,  only  they  are  four-celled  with  one  seed 
in  each  cell.  The  fruit  is  noted  for  its  delicious  flavor,  or  flavors,  for 
those  who  have  eaten  it  do  not  agree  as  to  what  it  resembles.  The 
plant  is  grown  in  conservatories,  but  requires  a  very  warm  atmosphere 
to  cause  it  to  perfect  its  flowers  and  fruit;  hence  its  successful  growth 
in  Florida,  where  it  is  on  trial,  may  not  be  realized. 

SOY  BEAN. 

Glycine  sqja  is  a  low-growing  annual  plant,  resembling  the  well-known 
kidney  or  bush  bean  of  the  gardens.  The  seeds  of  this  species  are 
used  by  the  Japanese  and  Chinese  in  the  manufacture  of  the  sauce 
which  they  call  soy,  or  soja.  This  is  said  to  be  made  by  boiling  the 
seeds  or  beans  in  water  together  with  millet,  wheat,  or  other  grains, 
the  mixture  being  allowed  to  ferment,  and  afterwards  refined  and  stored 
for  use.  Soy  is  a  thick,  black  liquid  resembling  molasses,  but  not 
so  tenacious.  This  sauce  is  a  favorite  accompaniment  to  other  food 
dishes  in  China  and  Japan.  The  leaves  furnish  a  valuable  oil,  and  the 
resulting  cake  is  used  for  feeding  animals  and  for  manure  to  the  fields 
of  sugar  cane  iu  Southern  China.  These  beans  have  frequently  been 
recommended  as  a  substitute  for  the  coffee  bean,  but  they  are  a  poor 
substitute  for  it — about  equal  to  scorched  wheat  or  rye. 
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GXJIACUM. 


This  medium- sized  tree  {Ouiacum  officinale)  is  a  native  of  the  West 
Indies,  and  is  also  found  in  Florida,  Itftimislies  the  hard,  heavy  wood 
called  lignum  vitcdj  in  much  demand  by  turners.  The  heartwood  is  of 
a  greenish-brown  color,  and  the  outer  or  sap  wood  is  a  light  yellow. 
It  yields  a  resin  called  gum  guiacum,  which  exudes  from  the  stem,  but 
that  obtained  by  boring  holes  in  the  newly  cut  logs  is  considered  to  be 
of  most  value.  The  logs  are  placed  on  a  fire  and,  the  melted  resin  is 
collected  from  the  holes.  Guiacum  is  greenish-brown,  with  a  balsamic 
fragrance.  It  is  a  stimulant  of  a  very  diffusable  nature  in  the  human 
system,  and  is  used  medicinally  in  chronic  rheumatism,  skin  diseases, 
and  other  complaints.  It  is  noted  for  the  changes  of  color  it  under- 
goes when  brought  into  contact  with  various  substances.  Gluten  gives 
it  a  blue  tint.  Nitric  acid  and  chlorine  change  it  successively  to  green, 
blue,  and  brown.  These  changes  are  said  to  be  due  to  the  absorption 
of  oxygen  by  guiacic  acid,  the  active  principle  of  guiacum. 

LOGWOOD. 

This  tree  [Tlamatoxylon  cainp€chiannm\  which  yields  the  well-known 
logwood  of  commerce^  is  a  native  of  Campeachy  and  other  parts  of 
tropical  America,  but  is  grown  in  large  quantities  throughout  the  West 
India  Islands.  It  is  an  irregular,  crooked-growing  tree,  attaining  a 
height  of  from  20  to  30  feet.  The  heartwood  is  the  part  used  for  dye- 
ing. It  is  of  a  deep,  dull,  brownish-red  color,  very  hard  and  heavy. 
For  the  convenience  of  dyers  it  is  cut  into  chips  by  means  of  powerful 
machinery.  Logwood  chips  yield  their  color  to  water  and  alcohol,  the 
latter  extracting  it  more  readily  than  water.  The  color  of  its  dyes  is 
red,  inclining  to  violet  or  purple.  Its  aqueous  decoction,  left  to  itself, 
becomes  yellowish  and  at  length  black.  Acids  turn  it  yellow,  while 
alkalies  deepen  its  color  and  give  it  a  purple  hue.  Stuffs  to  be  colored 
are  previously  prepared  with  aluminous  mordants.  A  blue  color  may 
be  obtained  from  it  by  tiie  addition  of  verdigris,  but  the  consumption 
of  logwood  is  for  black  colors,  which  are  obtained  by  alum  and  iron 
bases,  and  of  any  requisite  degree  of  intensity.  Logwood  owes  its 
coloring  properties  to  a  peculiar  principle  called  Hematin  or  Hsematox- 
ylin,  which,  in  some  specimens,  is  found  in  such  abundance  as  to  be 
perceptible  in  distinct  crystals.  Hematin  forms  an  orange-red  solution 
with  boiling  water,  becoming  yellow  as  it  cools,  recovering  its  former 
hue  when  heated.  Alkali  converts  it  first  to  purple,  then  to  violet,  and 
lastly  to  brown,  in  which  case  it  seems  to  be  decomposed.  Metallic 
oxides  unite  with  it,  forming  blue  comi)Ound.  West  India  logwood  is 
inferior  to  that  received  fit)m  Honduras  and  Yucatan.  The  tbrmer  is 
used  in  the  dyeing  of  carpets  and  other  coarse  cloths,  while  the  Central 
American  kind  is  employed  for  dyeing  all  kinds  of  woolen  goods,  cot- 
ton, and  silk  fabrics.  The  wood  is  of  a  very  dense  nature,  and  is  not 
easily  injured  by  exposure  to  the  weather.  It  also  takes  a  nigh  polish. 
It  is  employed  to  some  extent  in  medicine  as  a  tonic  and  astringent. 
It  has  been  rumored  that  the  logwood  tree  has  been  found  growing 
wild  in  Florida,  and  therefore  its  culture  ought  to  be  encouraged. 
Efforts  to  trace  the  authenticity  of  this  rumor  have  not  been  succesafuL 

RUBBER   TREES. 

Hevea  hrdsiliensis  is  a  tree  of  tropical  America,  which,  with  others 
of  the  genus,  together  with  those  of  the  genus  Siphonia,  furnish  the  Para 
rubber  or  American  caoutchouc.    The  juice  is  obtained  from  wounds 
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made  in  the  tree  during  the  dry  season,  between  August  and  January. 
It  is  collected  in  vessels  and  poured  over  molds,  then  dried  by  a  gen- 
tle heat,  successive  pourings  being  made  until  a  sufficiently  thick  layer 
is  produced.  At  one  time  these  molds  were  in  the  shape  of  shoes  and 
bottles ;  hence  the  article  was  called  bottle  rubber.  Sometimes  alum 
is  added  for  the  purpose  of  coagulating  the  juice,  and  it  is  oftentimes 
dried  over  a  thick  white  smoke,  produced  by  burning  the  nuts  of  the 
Urucuri  and  other  kinds  of  palms.  The  introduction  of  these  rubber 
trees  in  the  Southern  States  has  been  persistently  advocated  by  vari- 
ous correspondents,  but  they  are  strictly  tropical  plants,  for  which  no 
suitable  climate  can  be  found  in  the  United  States. 

DOUM  PALM. 

This  palm  tree  {Hi^licene  thehaica)  is  found  very  generally  over  the 
continent  of  Africa  and  in  parts  of  Arabia.  It  reaches  about  30  feet 
in  height,  and  the  trunk  is  much  branched,  differing  in  this  respect 
from  most  palms.  In  Upper  Egypt,  and  in  other  places  where  it  is 
found,  its  fruits  form  a  source  of  food  for  the  people,  and  its  infusion 
with  dates  furnishes  both  a  pleasant  drink  and  an  agreeable  and  reli- 
able cure  for  fever.  The  fruit  grows  in  large  bunches,  is  of  a  yellow- 
ish-brown color,  and  has  a  thick,  mealy  rind,  which  tastes  and  looks  like 
gingerbread;  hence  it  is  called  the  gingerbread  tree.  It  is  also  known 
as  the  doom  or  doum  palm  of  Egypt.  Its  leaves  furnish  roofing  mate- 
rials for  the  construction  of  dwellings;  the  trunk,  split  and  frecS  from 
pith,  forms  the  uprights  and  other  parts  in  buildings.  The  down 
which  is  attached  to  the  young  leaves  serves  for  filling  mattresses  and 
pillows.  The  ribs  of  the  leaves  and  fibers  of  the  root  stalk  form  mate- 
rials for  making  baskets  and  brooms.  The  kernels  of  the  fruit  are 
turned  into  beads,  and  made  into  small  perfume  boxes.  In  the  The- 
bais  this  palm  forms  extensive  forests,  the  roots  spreading  over  the 
deeply  buried  ruins  of  one  of  the  largest  and  most  splendid  cities  of  the 
ancient  world.  This  palm  would  probably  succeed  where  the  date  palm 
will  flourish,  but  it  is  not  considered  tabe  as  valuable  as  the  latter 

GRANADILLAS. 

Passiflora  quadrangularis. — This  strong,  rampant-growing,  climbing 
plant  is  a  native  of  South  America  and  the  West  Indies.  It  has  very 
beautiful  flowers,  which  are  succeeded  by  edible  fruits  called  grana- 
dillas.  These  are  oblong  in  shape  and  about  6  inches  in  diameter. 
They  are  externally  of  a  greenish-yellow  color  when  ripe,  with  a  thick 
rind  inclosing  a  succulent  pulp,  which  is  of  an  agreeable,  but  somewhat 
mawkish,  taste.  When  mixed  with  wine  and  sugar,  it  is  said  to  be  of 
a  grateful  and  cooling  taste.  The  root  is  said  to  possess  powerful  nar- 
cotic properties,  and  is  employed  as  a  diuretic  and  emetic. 

Passiflora  lauri/olia. — This  plant  is  a  native  of  Brazil  and  the  West 
Indies.  The  fruit  of  this  species  is  called  the  water  lemon.  It  is  about 
the  size  of  a  hen's  egg,  and  when  ripe  is  yellow  and  dotted  with  white 
spots.  It  contains  a  whitish  watery  pulp,  which  has  a  peculiar  aromatic 
flavor,  is  delicately  acid,  and  allays  thirst. 

Passiflora  maliformis. — In  the  West  Indies  the  fruit  of  this  plant  is 
called  the  sweet  calabash,  or  apple-fruit«d  granadilla.  The  fruit  is 
round,  about  2  inches  in  diameter,  and  is  filled  with  a  gelatinous  agree- 
bly  tasted  pulp,  very  much  mixed  with  seeds,  a«  are  all  of  the  fruits  of 
this  family.  These  plants  are  often  grown  in  the  South  for  their  fruits, 
as  well  as  for  their  beautiful  flowers. 
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PISTACHIO  NUTS. 

Pistacia  vera. — ^This  is  a  low  tree,  a  Dative  of  Western  Asia,  and  has 
long  been  cultivated  in  Southern  Europe  for  the  sake  of  its  fruits,  called 
pistachio  nuts.  Its  climatic  requirements  are  similar  to  those  of  the  olive. 
The  fruit  is  a  thin-shelled,  oval,  acuminate  nut,  which  is  esteemed  by 
some  as  being  of  a  more  agreeable  flavor  than  the  filbert  or  almond, 
and,  like  the  latter,  is  sometimes  made  into  articles  of  confectionery. 
Peculiar  horn-shaped  galls  are  collected  from  the  leaves,  which  are 
used  in  India  for  dyeing  silk  a  green  color. 

Pistacia  terehinthtis. — ^This  is  a  native  of  Southern  Europe,  Korthem 
Africa,  and  some  parts  of  Asia.  It  yields  the  chios  or  Cyprus  turpen- 
tine, which  is  procured  by  making  incisions  in  the  trunk,  whence  it 
flows.  At  first  it  is  clear,  of  a  honey- like  consistency,  and  very  fragrant, 
but  quickly  becomes  thick  and  tenacious;  but  it  ultimately  hardens  ana 
is  scraped  from  the  bark.  Galls,  caused  by  the  punctures  of  insects, 
are  formed  on  the  leaves,  which  are  gathered  and  employed  for  dyeing 
and  tanning  purposes.  One  of  the  varieties  of  morocco  leather  is  said 
to  be  tanned  by  them.    It  is  sometimes  called  the  terebinth  tree. 

Pistacia  lentiscus. — This  is  found  in  the  same  regions  as  the  last. 
The  resinous  substance  called  mastic  is  obtained  from  this  species. 
Wounds  are  made  in  the  bark,  whence  it  exudes  in  drops,  which  are 
allowed  to  run  down  to  the  ground,  where  they  harden  into  small  semi- 
transparent  globules  and  are  collected  for  use.  Mastic  is  used  by  the 
Turks  and  -Armenians  for  strengthening  the  gums  and  to  sweeten  the 
breath.  It  is  used  medicinally  as  an  astringent  and  by  dentists  to  fill 
the  cavities  of  carious  teeth.  The  leaves  and  finit  fiirnish  a  coloring 
matter  by  boiling  them  in  water  and  precipitating  it  by  solution  of  salte 
ol  iron.  It  dyes  a  fine  black  color,  and,  reduced  to  powder,  is  mixed 
with  oil  for  painting.  The  pistacio  trees  will  grow  well  in  the  Southern 
States.  All  of  the  species  here  mentioned  have  been  subjects  of  dis- 
tribution, but  no  detailed  reports  have  been  received  relative  to  them. 

BAIN  TREE. 

This  tree  {Pithecolohium  saman)  is  a  native  of  Brazil.  It  grows  to  a 
height  of  60  to  70  feet,  with  an  immense  spreading  head.  The  leaves 
fold  closely  up  at  night,  so  that  they  do  not  prevent  the  radiation  of 
heat  from  the  surface  of  the  ground,  and  dew  is  deposited  beneath  its 
branches.  The  grass  underneath  the  branches  of  this  tree  being  thus 
wet  with  dew,  while  that  under  other  trees  is  found  to  be  dry,  the  name 
of  rain  tree  has  been  given  to  it,  under  the  supposition  that  the  leaves 
dropped  water  during  the  night.  The  fruit  of  the  tree  is  a  i)od  from  6 
to  8  inches  in  length  and  1  inch  in  thickness,  containing  seeds  which 
are  surrounded  by  an  amber-colored  pulp  of  a  sugary  taste.  These 
drop  as  they  ripen,  and  are  eagerly  eaten  by  all  kinds  of  live  stock. 
Animals  eating  them  fatten  very  quickly.  They  are  often  gathered, 
packed  in  barrels,  and  stored  for  use  when  other  kinds  of  food  become 
scarce.  It  is  considered  to  be  equally  as  valuable  as  the  carob  bean  for 
mixing  with  the  food  of  horses  and  cattle.  It  is  said  to  be  wonderfully 
prolific.  It  has  been  introduced  into  the  West  Indies.  In  Jamaica  it 
is  called  guango.  The  plant  is  rather  tender  for  this  country,  so  far 
as  its  fruit  products  are  concerned. 

PATCHOULI. 

Pogostemon  patchouli  is  a  tall  shrubby  herb,  a  native  of  Penang,  Syl- 
ket,  and  the  Malay  Peninsula.    The  leaves  yield  the  peculiar  p^ume 
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known  as  patchouli.    The  odor  is  duo  to  a  volatile  oil  which  is  obtained 
by  distillation  of  the  leaves  and  young  shoots.    The  oil  is  of  a  yellowisli- 
green  color,  and  almost  as  heavy  as  water.    It  is  a  very  jiopular  i>er- 
fume  in  India,  and  is  held  in  great  favor  by  the  Hindoos.    It  is  used 
for  scenting  tobacco  and  as  a  perfume  for  the  hair.    The  scent  is  more 
powerful  in  dry  than  in  damp  places.    Sachets  of  patchouli  consist  of 
the  coarsely  i)owdered  leaves  mixed  with  cotton  wool  and  folded  in 
papers.    The  source  of  this  perfume  was  long  held  as  a  secret,  and  gen- 
uine Indian  shawls  and  Indian  ink  were  tested  by  the  presence  of  this 
odor.    The  oil  is  now  distilled  in  Euroi)e  from  dried  leaves,  and  its  pres- 
ence is,  therefore,  no  longer  a  test  for  gennine  Indian  goods.    The  odor 
of  patchouli  is  disagreeable  to  many  persons,  and  ill  effects  to  the  nerv- 
ous system  have  been  ascribed  to  its  excessive  use.    In  appearance 
the  plant  much  resembles  a  coleus.    Its  cultivation  is  carried  on  almost 
exclusively  by  the  Chinese  in  the  Straits  Settlements.    The  plants  are 
raised  from  cuttings,  which  are  planted  in  rows  about  2  feet  apart,  in 
rich  soil,  and  carefully  weeded  and  cultivated.    The  plants  are  ready 
for  cutting  about  six  mouths  after  planting,  when  they  will  be  from  2 
to  3  feet  in  height.    They  are  cut  and  treated  similarly  to  tobacco. 
They  are  dried  in  the  sun  for  several  days,  but  not  permitted  to  get  wet 
by  dews  or  rains.    When  the  leaves  have  dried  they  are  baled  for  sale. 

RHUBARB. 

The  common  rhubard  (RTiaan  rhaponticvfn)^  together  with  Rheum 
amdulatnm  and  Rheum  tartaricum^  is  the  original  species  whence  have 
been  derived  the  many  hybrid  varieties  now  cultivated  under  the  name 
of  pie  plant  for  the  culinary  uses  of  their  leaf  stalks. 

The  species  are  natives  of  Asia.  They  are  herbaceous  perennial 
plants  with  large  deep  green  leaves  supported  upon  long  fleshy  foot- 
stalks, which  are  used  as  a  substitute  for  ftnit,  for  making  preserves 
and  sauces.  These  have  a  pleasant,  sharp  flavor,  due  to  the  presence 
of  oxalic  and  other  acids.  Some  of  the  hybrid  varieties  yield  a  milder 
juice  than  the  species,  which  is  further  secured  by  cultivation  in  rich 
soils,  which  tends  to  increase  the  thickness  of  the  leaf  stems  and  at  the 
same  lime  reduces  the  amount  of  acid  contained  in  their  sap. 

When  near  maturity,  the  stalks  become  more  fibery,  but  full  of  juic^ 
which  is  sometimes  expressed,  and  with  the  addition  of  sugar  is  allowea 
to  ferment  into  a  kind  of  wine,  which  is  a  very  palatable  drink,  but  of 
questionable  benefit  to  health. 

The  uuexpanded  flower  heads  have  been  used  as  a  vegetable,  under 
the  name  of  rha  flower,  and  are  said  to  form  a  dish  of  fine  quality  and 
delicacy  when  cooked  as  greens.  The  leaves  are  sometimes  dried  and 
smoketl  as  a  substitute  for  tobacco.  The  agreeable  taste  and  odor  of 
rhubarb  are  not  brought  out  in  the  leaf  stalks  until  they  are  cooked. 
TLe  chief  nutrient  in  these  is  the  sugar  (glucose)  which  they  contain, 
and  which  amounts  to  about  two  parts  in  one  hundred  parts  of  the 
fresh  stalks.  Its  sour  taste  is  due  to  oxalic  acid,  or  rather  to  the  acid 
oxalate  of  potash,  oxalate  of  lime  being  also  present. 

The  food  value  of  rhubarb  is  very  small.  The  commercial  value  of 
rhubarb  is  in  its  dried  roots.  The  origin  of  commercial  rhubarb  is 
multiple.  It  is  mentioned  by  early  writers  as  having  been  brought  from 
beyond  the  Bosphorus.  It  is  said  to  have  been  mentioned  by  Chinese 
writers  four  thousand  five  hundred  years  ago.  The  rha,  which  came  into 
Europe  by  the  ancient  caravan  routes  from  Northern  China,  by  Bokhara 
and  Asia  Minor,  was  naturally  called  rha-ponticum,  and  that  by  Kussia 
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and  the  Danube,  rha-barbarum.  The  designations  Turkey,  Russian,  East 
Indian,  and  Oanton  rbubarb  merely  indicate  tbe  commercial  channels 
through  which  the  article  has  been  derived  in  modern  times. 

Besides  Rheum  rhaponticuniy  which  yields  t^e  rhapontic  rhubarb, 
there  is  Bheum  palmatvm^  to  which  has  been  attiibuted  the  origin  of 
Persian,  Turkey,  Eussian',  Muscovite,  and  Kiachta  rhubarbs,  Indian 
and  Chinese  rhubarbs  are  stated  to  be  produced  by  Ehenm  emodi^ 
Rheum  Weihianum,  and  Bheum  ausiraUy  the  first  two  of  these  being 
considered  by  some  authors  as  being  merely  synonyms  of  the  last.  It 
is  now  generally  admitted  that  the  true  source  of  the  best  rhubarb  of 
commerce  is  Rheum  officinale.  This  species  is  a  native  of  Thibet.  It  is 
a  plant  of  robust  growth,  often  reachmg  5  to  6  feet  in  height,  and  pro- 
duces large  heavy  masses  of  flowers.  The  leaves  are  sometimes  5  feet 
long.  The  ordinary  species  of  rhubarb  are  herbaceous  perennials,  with 
a  thick  rootstock  and  deciduous  leaves.  In  Rheum  officinaUy  after  the 
third  or  fourth  year  from  seed,  the  rootstock  gradually  decays  and  a 
stem  is  formed  above  the  grouijd;  the  plant  then  derives  its  nourish- 
ment from  small  roots,  which  can  not  be  employed  in  medicine.  These 
stems  have  thick  branches,  often  6  to  8  inches  in  diameter.  The  por- 
tion used  in  medicine  is  therefore  the  stem,  and  not  the  rhizome  or 
root. 

Seeing  that  the  sources  of  rhubarb  are  so  numerous,  it  may  well  be 
expected  that  its  commercial  distinctions  and  medicinal  values  are 
equally  varied.  The  quality  of  the  article  will  be  influenced  by  its 
botanical  origin,  the  climate  and  soil  in  which  it  was  grown,  the  age 
of  the  root,  the  season  when  gathered^  the  method  of  collection,  the 
process  of  drying,  and  its  final  preparation  for  market.  The  portion  of 
the  plant  which  constitutes  the  drug  will  also  influence  its  value.  Tbe 
article  ftimished  by  the  stem,  or  a  part  very  dose  to  the  stem,  will 
difier  from  one  obtained  from  the  root.  Good  rhubarb  has  a  bitter, 
astringent,  and  somewhat  aromatic  taste,  and  feels  gritty  to  the  teeth, 
owing  to  the  abundance  of  small  crystals  of  oxalate  of  lime  which  are 
contained  in  it.  It  has  a  very  delicate  odor,  and  is  covered  with  a  fine 
yellow  powder,  and  the  jrieoes  when  broken  present  a  mottled  red  and 
yellow  color,  owing  to  the  passage  of  a  numberpf  wavy  carmine-colored 
streaks  through  the  yellowish- white  matrix.  Here  and  there  are  small 
spots  of  a  darker  color. 

It  is  considered  that  very  much  of  the  appearance,  and  supposed 
dificrence  in  quality,  of  the  commercial  rhubarb  is  wholly  owing  to  the 
time  of  lifting  the  root  and  the  care  given  to  its  preparation  for  market. 
The  Chinese  dig  up  the  roots  early  in  spring,  just  before  the  leaves 
appear.  After  lifting,  the  roots  are  divested  of  all  Muall  fibers,  and 
the  soil  and  other  impurities  removed  by  washing.  They  are  then 
allowed  to  dry  a  day  or  two  in  the  sun,  then  cut  in  slices,  and  after 
exi)osure  to  the  sun  for  four  or  five  days  longer,  during  which  time 
they  must  be  turned  over  several  times  daily  to  prevent  molding,  a 
hole  is  bored  in  each  slice,  whidi  is  then  strung  on  a  thread  until 
sufficiently  dry.  They  are  put  through  a  finishing  process  by  being 
placed  in  a  close  cylinder,  where  they  are  subjected  to  abrasion  by  the 
rapid  revolution  of  the  vessel.  This  smooths  their  surfaces,  liberating  at 
the  same  time  a  fine  dust  or  powder,  which  enveloi)S  each  piece  with  a 
fine  bloom,  like  that  upon  the  surface  of  a  ripe  plum.  A  considerable 
quantity  of  rhubarb  root  is  imported  into  this  country  for  medicinal 
purjwses.  Tliis  might  profitably  be  grown  here,  provided  that  species 
of  plants  which  yield  the  best  article  could  be  procured  for  that  pur- 
l>€sc.    Large  quantities  are  grown  in  England.    The  English  rhubarb 
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is  of  a  light  spongy  texture^  its  taste  is  astringent  and  nmcilagrinoafl, 
but  destitute  of  the  aromatic  and  gritty  qualities  possessed  by  the  more 
highly  esteemed  kinds.  It  is  probable  that  the  root  as  grown  in  the 
warmer  climates  of  this  country  would  be  equal  to  the  best  article  of 
the  kind  now  in  commerce.  The  slow  sun-drying  process  adopted  in 
other  countries  might  here  be  completed  in  a  few  hours  in  a  drying 
apparatus  by  artificial  heat.  This  would  insure  against  danger  from 
moldmess  and  secure  good  color  and  flavor  with  more  certainty  than 
when  the  drying  process  is  wholly  dependent  upon  the  direct  heat  of 
the  sun. 

llhubarb  is  cultivated  very  extensively  for  the  sake  of  its  leafstalks. 
To  render  these  crisp,  tender,  and  succulent,  the  plants  must  bo  grown 
in  rich  soil.    A  light,  sandy  loam  heavily  manured  yields  the  best  crop, 
but  it  requires  to  be  deeply  worked  to  afford  the  best  results.    The 
plants  are  usually  propagated  by  dividing  old  roots  into  sections,  each 
section  having  a  bud.    Plants  are  also  raised  from  seeds  sown  in  spring 
in  rows  like  peas;  when  the  young  plants  appear  they  are  thinned, 
so  that  those  left  are  3  or  4  inches  apart.    After  the  growth  of  one 
year  they  are  ready  for  removal.    In  a  permanent  plantation  the  plants 
are  set  in  rows  which  are  4  feet  apart  in  each  direction.    The  soil  ia 
kept  clean  from  weeds  and  stirred  frequently  during  the  summer  to 
promote  growth.    Where  the  winters  are  severe  a  covering  of  manure 
is  spread  over  the  plants  to  protect  them.    When  the  plant  is  cultivated 
for  its  root  the  same  preparation  and  treatment  are  given.    In  field 
culture  a  light  plow  furrow  should  be  made  on  each  side  of  the  rows, 
thus  covering  the  crovm  buds  of  the  plants  with  a  layer  of  soil,  which 
will  form  a  ridge  to  throw  off  water.    In  spring  this  ridge  will  be 
smoothed  down  with  a  light  harrow.    The  roots  will  be  largo  enough  for 
removal  at  the  end  of  four  years'  growth,  though  it  is  supposed  that  a 
further  growth  of  one  or  two  vears  increases  their  medicinal  value. 

OAMPHOB. 

The  camphor  of  commerce  is  derived  from  a  tree  known  as  Oamphora 
offieinaruvi  (0.  Bahn),  and  is  a  member  of  the  Laurel  family. 

The  date  at  which  the  Chinese  discovered  the  production  of  camphor 
from  this  tree  is  unknown.  The  tree  is  distributed  throughout  the 
eastern  provinces  of  Central  China,  on  the  island  of  Hainan,  and  very 
extensively  in  Formosa.  It  also  occurs  as  a  forest  tree  on  the  islands 
of  Kiushiu  and  Shikoku  of  South  Japan,  its  growth  being  much  more" 
vigorous  there  than  in  the  more  northern  localities.  This  kind  is  called 
** Laurel  camphor,''  or  "common  camphor;"  it  is  the  ordinary  camphor 
of  commerce,  and  is  produced  almost  exclusively  from  the  camphor 
laurels  of  Formosa  and  Japan. 

The  large  and  increasing  quantities  of  this  drug  consumed  in  all  civ- 
ilized countries  make  the  question  of  its  continuous  production  and 
regular  supply  a  matter  of  considerable  importance.  It  is  a  well  known 
fact  that  the  sublimation  of  the  crude  camphor  from  the  wood  is  con- 
ducted in  a  primitive,  careless  way  which  causes  great  waste.  The 
camphor  laurels  of  Formosa  are  gradually  being  destroyed  under  the 
careless  system  employed  by  the  Chinese  gatherers.  In  fact  they  have 
been  entirely  exterminated  along  the  seaboard,  and  the  wood  is  now 
obtained  from  the  forests  along  the  frontier  between  the  settlements  of 
the  Chinese  and  the  inland  mountainous  regions  still  occui)ied  by  the 
aboriginal  population.  The  camphor  gatherers  are  thus  continually 
exposed  to  the  assaults  of  the  natives,  which  interrupt  the  profitable 
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prosecution  of  this  industry.  N"o  attempts  are  made  towards  plant- 
ing other  trees  to  take  the  place  of  those  destroyed,  and  a  sufficient 
quantity  of  the  drug  is  obtained  only  by  constant  encroachments  upon 
the  territory  of  the  Formosans,  the  trees  being  thus  destroyed  still 
further  into  the  interior  at  every  new  move,  gradually  exhausting  the 
supply. 

The  trees  are  felled  and  the  small  branches  chopped  up.  These, 
with  the  chips  and  twigs,  are  alone  used,  the  heavy  wood  being 
abandoned.  A  long  trough  made  from  a  hollow  tree  and  coated  with 
clay  is  placed  over  eight  or  ten  hearth  fires,  and  is  half  filled  with  water. 
Boards  perforated  with  holes  are  put  across  the  trough,  and  above  each 
hole  is  a  jar  filled  with  chips  of  the  wood,  with  earthenware  pots 
inverted  above  them,  the  joints  being  made  tight  by  hemp  and  clay. 
The  water  in  the  trough  is  heated  to  boiling,  and  the  steam  passing 
through  the  holes  saturates  the  chips,  causing  the  camphor  to  sublime 
and  condense  in  crystals  in  the  inverted  pots  above.  The  camphor  thus 
obtained  is  sent  from  the  interior  of  the  island  to  Tasmin,  the  principal 
port,  packed  in  baskets  covered  with  cloths  and  large  leaves.  On 
arrival  it  is  repacked  in  tubs  or  lead-lined  cases  for  export  by  Chinese 
vessels  to  Hongkong,  Shanghai,  or  Canton;  the  loss  by  evaporation 
while  in  transit  from  the  place  of  its  production  being  very  large.  A 
yellow  oil  exudes  from  the  packages  of  this  crude  camphor,  which  is 
collected  and  locally  known  as  "  oil  of  camphor."  The  Formosa  cam- 
phor sometimes  goes  by  the  name  of  "  Chinese  camphor,"  and  it  some- 
times arrives  in  India  in  a  semi-fluid  state,  owing  to  the  addition  of 
water  before  shipment. 

The  Japan  camphor  used  to  be  extracted  by  boiling  the  wood  with 
water  in  an  iron  kettle  and  condensing  the  vapor  in  an  earthenware 
dome  closed  at  the  top  with  rice-straw.  The  modern  practice  is  to  dis- 
till the  wood  with  water  in  an  iron  retort  fitted  with  a  wooden  dome, 
from  which  the  vapors  are  led  through  a  bamboo  tube  to  the  cooling 
apparatus.  This  consists  of  a  wooden  box  containing  seven  transverse 
compartments  and  is  enclosed  in  a  second  box  through  which  water  is 
allowed  to  flow.  The  vapors  are  conducted  through  all  the  compart- 
ments in  succession  by  means  of  holes  placed  alternately  at  either  end 
of  the  dividing  walls. 

The  Japan  camphor  arrives  dry.  It  is  lighter  in  color  than  the  For- 
mosan  and  somewhat  pinkish.  It  arrives  in  double  tubs,  one  within 
the  other,  without  metal  lining;  hence  it  is  sometimes  called  tub- 
camphor. 

These  details  are  noted  for  the  purpose  of  showing  how  the  crude 
camphor  is  obtained  at  present;  but  when  the  production  of  the  article 
becomes  an  industry  in  this  country,  as  appears  quite  probable, 
undoubtedly  vast  improvements  will  be  made  over  these  primitive 
methods. 

INTERROGATORIES  AND  REPLIES. 

The  following  interrogatories  and  replies  have  been  selected  as  indic- 
ative of  the  character  and  scope  of  the  information  furnished  by  this 
division: 

COFFEE. 

G,  C  {Calif omia),—!  am  anxious  to  experiment  in  the  j^OTring  of  coffee.  Think 
that  I  have  the  soil  and  climatic  conditions  that  wiU  insure  success.  WiU  vom 
oblige  me  xrith  aU  the  data  regarding  the  planting,  care,  gathering,  and  drying  that 
you  may  think  will  be  of  value  to  me,  and  where  I  can  procure  berries  for  seed  t 
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Eeflt.-— Coffee  noi  being  groTm  iai  commerce  in  the  United  Statee,  we  can  esly 
briefly  recite  what  is  known  relative  to  its  culture  in  tropical  countries.  In  the  first 
place,  it  is  stated  ^at  the  crop  can  not  be  made  sncoessfol  in  a  climate  wbere  tiw 
thermometer  erer  goes  as  low  as  50°  F. ;  some  authorities  place  the  ftgnre  at 55^  F. 

The  plants  are  nsnaf  ly  set  about  10  feet  apart,  and  they  are  pruned  down  to  about 
7  feet  in  height,  to  facilitate  gathering  the  berries.  After  gathering,  the  berrice  are 
washed,  in  order  to  remove  the  .pulp,  aud  afterwards  spread  out  in  the  sun  to  dry, 
usually  on  a  cement  floor,  prondea  with  sheds  under  which  the  coflee  is  rakod  to 
avoid  raina  or  heavy  dews.  After  drying,  they  are  passed  through  a  machine  to 
remove  the  scarf  which  envelopes  each  berry;  they  are  then  sorted  and  ba^^d  for 
market. 

The  berry  soon  loses  its  vegetative  powers,  so  that  seed  should  be  procured  from 
Mexico  or  the  West  Indies,  direet  from  the  plantations,  with  as  rapid  traosit  aa  poa- 
si  bio. 

KIAULI. 

G,  K.  D.  (Louisiana), — I  would  be  much  gratified  at  receiving  a  few  seeds  of  the 
tree  called  uiauli.  I  take  great  interest  in  trees,  and  would  like  to  find  one  which 
would  servo  to  reduce  malarial  diseases  in  this  climate. 

Reply. — ^NianU  is  a  local  name  given  to  an  oil  which  is  distilled  from  the  leaves 
ot  a  small  tree  in  Kew  Caledonia.    The  plant  is  Melaleuca  vividifolia.    The  oil  is  not 
of  commercial  value.    It  would  be  a  very  difficult  matter  to  procure  seeds  of  this 
plant,  even  if  it  were  important  to  do  so.    The  plant  would  not  endure  the  climate 
of  Louisiana  to  begin  with,  and  would  not  be  of  any  particular  value  if  it  did. 
Plants  of  the  genus  are  sometimes  to  be  found  in  botanic  greenhouses,  but  there  is 
no  economic  value  attached  to  them.    As  to  a  tree  which  would  reduce  malarial  dis- 
eases, mcutiou  might  be  made  of  the  blue  gam  tree  of  Australia,  which  has  been 
recommended  for  such  a  purpose  because  of  its  large  system  of  foliage  requiriag 
much  moisture  for  evaporation,  therebv  draining  wet  lands  to  some  extent.    This 
tree  will  not  live  in  Louisiana.    Probably  any  heavy  foliaged  tree  of  rapid  growth, 
such  as  the  Carolina  jjoplar,  would  answer  a  like  purpose. 

CAUDAMOM. 

C,  W.  R,  ( JVaBhinffton). — Will  you  kindly  inform  me  of  the  most  suitable  soil  for 
producing,  and  the  best  adapted  climate  for  the  culture  of,  the  cardamom  f 

REPLY.---Cardamom8  are  produced  by  various  plants  of  the  ginger  family,  natives 
of  stricUy  tropical  climates.  There  is  no  part  of  the  United  States  where  tiiey  could 
be  grown. 

ouris  root. 

A.  W.  K,  {Detroit,  Mick,). — Please  give  me  what  information  you  can  ifl  regard  to 
the  culture  of  orris  root,  as  I  think  it  oould  be  grown  to  advantage  in  this  country. 

Reply. — It  is  quite  probable  that  orris  root  could  be  made  a  profitable  culture  m 
this  country.  Irisflorentina  and  other  species  of  iris  frimish  tne  orris  root  of  com- 
merce. When  cultivated  for  the  root,  the  plants  are  set  out  in  rows  and  treated  very  , 
similarly  to  potatoes  during  summer.  The  roots  are  taken  up  in  the  spring  and  pre- 
pared for  use.  The  tofw,  with  a  small  portion  of  tuber,  are  cut  off  and  replanted  for 
further  growth,  much  in  the  same  wav  that  horse-radish  is  treated.  The  young  or 
newly  planted  tops  will  make  saleable  roots  after  three  years' growth.  Rich  and 
somewhat  damp  soil  is  said  to  furnish  the  best  roots. 

CLiNAIGRIE  UOOT. 

J.  p.  (Kentucky), — We  have  been  trying  for  some  time  to  learn  where  the  canaigre 
beet  is  grown.  This  beet  is  said  to  contain  an  immense  lot  of  tannic  acid.  If  you 
know  anything  about  this  plant,  as  to  where  and  how  it  is  grown  and  how  to  pro* 
cure  seeds  or  bulbs,  we  would  be  obliged  for  the  information. 

Reply.— Canaigre  is  a  name  given  to  the  root  of  a  dock  called  Rumex  hymenosrpa- 
Jiim,  It  grows  plentifully  in  sandy  soils  over  a  large  territory  on  both  sides  of  the 
Kio  Grande,  and  from  there  northward  over  a  large  portion  of  western  Texas.  The 
bulbs  are  produced  in  clusters,  like  some  kinds  of  sweet  potatoes.  An  analysis  of 
this  root  will  be  found  at  page  119  of  Report  of  this  Department  for  1878.  From  this 
analysis  it  appears  that  the  root  contains  about  23  per  cent  of  tannic  acid,  and  has 
been  long  used  by  Indians  and  Mexicans  for  tanning  hides.  No  re]^orts  have  been 
received  which  would  indicate  that  the  plant  is  a  subject  of  cultivation,  the  present 
supply  being  furnished  by  plants  growing  naturally  in  the  places  whence  they  are 
collected.  The  plant  grows  freely  from  roots,  and  as  it  also  seeds  abundantly  the 
latter  might  be  procured  from  its  native  habitats.  This  Department  is  not  at  present 
advised  as  to  how  roots  or  seeds  can  be  procured. 
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SOJA  BEAN. 

E.  P.  D.  (MasBachuietts), — Can  yon  inform  me  if  the  soja  or  Japan  bean  is  cnlti- 
Tated  in  this  country  f  It  is  saiu  to  be  valnable  as  an  article  of  food,  being  mors 
nntritious  than  meat. 

Reply. — The  soja  bean  has  been  grown  more  or  less,  chiefly  as  a  novelty,  in  this 
country  for  many  years — for  half  a  century  at  least — ^bat  has  never  gained  recogni- 
tion as  being  of  special  importance.  It  has  been  recommended  for  the  oil  contained 
in  it,  as  a  substitute  for  coffee,  etc.  It  is  said  to  be  used  in  Japan  mainly  as  an 
ingredient  in  a  sauce  called  soy.  Seeds  can  be  obtained  from  most  of  the  large  seed 
stores  in  this  country. 

MEXICAN  JUMPINO  BEANS. 

G,  R,  {KeiP  York  dtjf). — Yon  have  doubtless  heard  of  the  Mexican  jumpins:  bean. 
"Will  you  be  kind  enou^jh  to  inform  me  whether  this  bean  actually  n'ows  in  Mexico; 
and  if  so,  in  what  section  f  Also  tell  me  the  true  name  of  it,  and  what  it  is  used  for, 
if  it  is  used  at  all. 

Reply. — Mexican  jumping  beans  are  the  seeds  of  a  shrub  which  is  found  about 
Alamas,  Sonera,  and  other  parts  of  Mexico.  The  movement  is  caused  by  the  antics 
of  a  larva  which  infests  the  bean,  and  which  looks  like  the  common  apple  worm  of 
our  orchards.  The  name  of  the  plant  which  produces  these  beans  is  Seha^Hana 
palmcri,  and  the  name  of  the  worm  is  Carpocapaa  aaltiiant.  It  has  no  particular 
value. 

INDIA    RUBBER  TREE. 

G.  K,  E,  {Florida). — Will  you  kindly  inform  mo  whore  I  can  obtain  seeds  of  the 
rubber  tree,  Ficua  elastica,  and  whether  the  rubber  could  be  produced  in  this  State 
at  a  profit! 

Reply. — Seeds  of  this  plant  are  not  in  commerce ;  hence  they  could  not  be  easily 
procured.  The  plant  is  extensively  propagated  by  cuttings,  which  readily  form 
roots.  It  is  doubtful  if  rubber  can  now  be  profitably  produced  ftrom  this  tree,  even 
in  India,  as  it  is  understood  that  the  mbDer  supply  is  mainly  from.  Central  and 
South  America,  and  from  a  different  class  of  plants.  Very  little,  if  any,  of  the  rub- 
ber of  commerce  is  collected  from  Ficua  elaatica.  It  most  assuredly  could  not  be 
produced  in  Florida  at  a  profit. 

ORAPE  SEEDS. 

C  n,  M.  (Indiana).^!  have  several  times  tried  to  get  seeds  taken  from  raisins  to 
flrrow.  I  have  planted  them  in  rich  soil  and  set  them  out  to  freeze,  and  treated  them 
ui  several  different  ways  without  success.    What  is  the  matter  f 

Reply.— <irape  seeds,  like  many  other  kinds  of  seeds  that  have  become  old  and 
hardened,  take  a  long  time  to  vegetate.  Probably  the  matter  in  your  case  was  impa- 
tience. Thoy  have  been  known  to  vegetate  three  years  after  sowing.  Palm  seedB 
have  vegetated  five  years  after  planting. 

PKAR  tree   BLIGIIT. 

J,  W,  IT,  (Georgia), — I  will  appreciate  very  much  if  you  can  ccnd  me  the  best 
remedy  for  pear  blight. 

Reply. — No  certain  preventive  for  pear  blight  has  yet  been  announced.  Usually 
it  is  advised  to  carefully  watch  for  the  first  appearance  of  the  disease  and  remove 
the  branch  thus  affected.  In  this  case  it  is  important  to  cut  back  until  clean  healthy 
wood  is  reached.  Thousands  of  trees  have  been  saved  by  prompt  action  in  remov- 
ing diseased  brar.chcs,  and  have  remained  healthy  and  productive  for  an  indefinite 
time. 

A  precautionary  measure,  which  has  Iccn  well  tested  for  thirty  years,  is  to  wash 
the  trunk  and  main  branches  of  the  pear  tree  with  a  mixture  prepared  as  follows: 
Take  1  bushel  of  lime  and  place  it  in  a  barrel  with  10  pounds  of  sulphur,  and  slake 
the  lime  with  hot  water.  After  it  has  settled  stir  it  thoroughly  and  apply  it  to  the 
trees  as  ordinary  whitewash  is  applied  to  surfaces.  It  has  ueen  sufficiently  proved 
that  no  part  of  a  tree  thus  covered  will  bo  attacked  by  blight,  but  parts  not  so  cov- 
ered are  liable  to  be  attacked,  although  it  rarely  happens  that  they  are;  the  emana- 
tions from  the  sulphur  exercise  a  salutary  influence  m  checking  the  disease. 

FIO  CUTTINGS. 

M.  F,  C,  (Arkansas). — Will  you  please  inform  me  the  best  way  to  plant  fig  cuttings? 
They  are  full  of  buds.     How  should  they  be  planted? 
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Reply. — Fie  cuttings  aro  made  of  1-year-old  shoots,  cut  into  lengths  of  8  inches: 

Slant  about  4  inches  apart  in  rows  in  deep  mellow  soil ;  they  should  be  ixxsertea 
eep  enough  to  cover  the  entire  cutting  except  the  uppermost  bud,  which  should  bm 
level  with  the  surface  of  the  soil. 

OLIVES. 

J,  B,  W.  (Louisiana). — I  make  application  for  a  small  quantity  of  olive  seed.  A 
Creole  planter  believes  he  can  make  a  success  of  olive  culture  in  southwest  LoaiBi- 
ana. 

Reply. — The  Department  does  not  furnish  seeds  of  olives,  and  does  not  enconraga 
their  growth  by  this  method,  as  plants  from  seeds  are  not  reliable  and  likely  to  pro- 
duce very  inferior  kinds  of  fruits.  The  Department  propacntes  olives  by  cuttings 
taken  from  a  collection  of  named  varieties  imported  from  Europe  of  selected  sorts. 
Plants  of  these  varieties  can  be  forwarded  on  application. 

CALLA  LILY. 

J.  8.  (Seattle^  Wash,), — I  see  by  the  papers  that  the  Department  is  engaged  In  intro- 
ducing the  oalla  lily  as  a  new  vegetable  root  for  the  table. 

Reply. — A  paragraph  of  this  purport  has  been  going  the  round  of  newspapers  for 
several  months  past.  The  statement  has  no  foundation  in  fact.  The  calla  root  has 
no  qualities  fitting  it  as  a  food  product. 

NUTMEGS. 

B,  S,  (Rirersidef  Cat,). — Wisbin/jr  to  try  the  experiment  of  growing  nutmegs,  I  write 
asking  information  regarding  their  culture. 

Reply. — The  culture  of  nutmegs  in  the  Molucca  Islands  and  in  the  Banda  Isles  is 
very  much  the  same  as  that  given  to  a  peach  orchard.  The  fruit,  when  on  the  tree, 
looks  very  much  like  a  peach.  The  tree  grows  about  20  feet  in  neight.  It  can  not 
be  successfully  grown  in  any  part  of  California,  as  it  requires  a  tropical  climate. 

ORANGE  culture. 

F,  M,  (Florida), — Please  oblige  me  by  giving  me  some  information  how  to  treat 
Toun^  orange  trees  when  they  commence  bearing.  The  advice  of  one  of  my  neigh- 
bors 18  not  to  cultivate  too  much.  Another  says  they  need  all  the  cultivation  they 
ean  get.     I  have  decided  to  follow  your  opinion. 

Reply. — It  is  impracticable  to  decide  definitely  upon  a  question  of  this  kind  with- 
out an  inspection  of  the  trees.  This  much  might  oe  said:  that  at  no  time  should 
the  ground  be  cultivated  deeply  over  the  roots  of  orange  trees.  Their  roots  are 
inclined  to  run  near  the  surface,  and  destroying  them  by  deep  culture  is  harmful  to 
the  tree.  After  the  month  of  August  surface  culture,  as  a  rule,  should  cease,  except 
•o  far  as  to  the  cutting  down  of  surface  weeds,  as  the  trees  should  not  be  excited  to 
growth  at  this  time,  as  the  thorough  maturing  of  the  yearly  shoots  is  all  important 
before  the  cold  of  winter  overtakes  them. 
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Sib  :  I  have  the  honor  to  submit  herewith  a  report  of  the  operations 
of  the  Seed  Division  for  the  calendar  year  1893, 
Very  respectfully, 

M.  B.  Fagan, 

Chief. 
Hon.  J.  SxERLiNa  Morton, 

Secretary. 


'WORK  OP  THE  YEAR. 
EECORD   OF  SEED  DISTRIBUTED. 

The  following  tables  show  the  number  of  papers  of  seed  distributed 
during  the  fiscal  year  ending  June  30, 1803,  together  with  the  kinds 
and  varieties,  and  the  persons  or  associations  to  whom  such  distribu- 
tion was  made: 

Statement  thotving  the  kinds  and  quantiticB  of  seed  issued  from  the  Seed  Division  of  the 
Department  of  Agriculture,  under  the  general  appropriation  aot  of  Congress,  from 
July  1, 1892,  to  June  SO,  2893. 
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statistical 

•gents. 


Agricnltaral 
associations, 

experiment 
stations,  and 
miscollaneoos 

applicants. 


Total. 


Vegetable 

Flower 

Honey  plant 

Sunflower 

Tobacco 

Field: 

Wheat 

Com 

Barley 

Kaffir  corn 

Sorghum 

Turnip 

Sagar  beet 

Hangel-wurzcl 

Grass 

Clover 

Millet 

Forage  plant... 
lertile: 

Cotton 

Total 


NO 

78 

1 

1 

14 

1 
6 
1 
1 

8 
12 
i 
2 
7 
3 
1 
1 


Packages. 

6,689.304 

418,000 


Packages. 

422,925 

1,485 


78 
59,886 

2 

7,803 


2.47G 

77 

3,417 

59 

12,042 

259 


3 

21,235 

6, 215, 781 


Packages. 

104, 370 

510 


10 
263 


59 


02 

425,005 


67 


82 

"l05,142 


Packages. 

626, 987 

405,960 

89 

235 

S,751 

133 

4,953 

48 

19 

651 

8.4G8 

1,141 

639 

6,131 

2,345 

11 

61 

8.603 

059,015 


Pmcksiges. 

6,743,586 

826,045 

80 

826 

63,035 

135 

12,963 

48 

10 

a.  047 

1,673 

4.560 

611 

18,167 

XC50 

IS 

64 

25,022 

7,704,948 
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Statement  showing  the  kinds  and  nvmhers  of  papers  of  seed  sent  to  foreign  countries  ly  (ks 
Se^d  Division  of  the  U,  S,  Department  of  Agriculture  during  the  fiscal  year  ended  Jun4 

SO,  ISOS. 


Coantriea. 


Argentine  Republic. 

Cauiula 

China 

Cou;jo 

Corea 

Costa  Rica 

Denmark 

Kcnador  

England 

France 

Germany 

Hond  ura« 

Spanish  Honduras  . . 

India 

Ireland 

Italy 

Japan  

Liberia 

Mexico 

Kicaragua 

Sandwich  lalands . . . 
Scotland 


Vegetable. 


15 
115 
20 
23 
20 
10 
45 
15 
32 
15 
14 


Flower.    ,  Tobacco. 


10 
CO 


45 


36  ! 

16  I 

20 

29 

36 

50 

30 

15  I 

10 


4e 


10 
20  i 


10  '. 

10  I. 


10 


Clover.       Grass. 


Sierra  Leone 

Tahiti         

15    .... 

300 
20    

"*"i3o' 

1../. 

1 

United  Statea  of  Colombia 

1 

28  , 

10 

Venoznela    ................................... 

6 

West  Indies 

60  ; 

10 

Total 

Ml  I 

1 

505 

23 

1  1 

1 

REPORTS  FROM  RECIPIENTS   OP  SBBBS. 

Each  one  of  the  7.706,464  papers  of  seed  distributed  bore  upon  its 
face  a  request  that  tne  result  of  the  trial  of  the  seed  contained  therein 
be  reported  to  the  I3epartment.  An  average  of  five  papers  to  each 
person  would  place  the  number  of  recipients  of  seed  at  1,541,000  per- 
sons. Of  this  number  1,483  persons  acknowledged  the  courtesy  o€  the 
Government  by  making  a  report  of  their  trial  of  the  seed,  such  report 
being  coupled  usually  with  a  request  for  more  seed,  "so  that  an  intel- 
ligent report  might  be  furnished  the  following  year.'' 

The  above  number  of  rejwrts,  distributed  by  States  and  Territories, 
is  as  follows : 


Alabama 33 

Arkansas 24 

California 57 

Colorado^ 12 

Connecticut 5 

Delaware 4 

Florida 36 

Georgia 22 

Idaho 9 

Illinois 65 

Indiana 38 

Iowa 102 

Kansas 37 

Kentncky 22 

Louisiana 25 

Maine 14 

Maryland 17 

Massachusetts 43 

Michigan -• 38 

Minnesota 32 

luississippi 42 

Missouri 53 

Montana 2G 


Nebraska 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina 

North  Dakota 

Ohio 

Oklahoma  Territory. 

Oregon 

Pennsylvania 

Khodo  Island 

South  Carol  ina 

South  Dakota 

Tennessee 

Texas  

Utah 

Vermont 

Virginia 

Washington 

VTest  Virginia 

Wisconsin 


33 

7 

2 

86 

18 

86 

92 

38 

65 

56 

1 

26 

20 

11 

72 

5 

25 

30 

50 

7 

50 


Total 1,483 
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The  reports  in  detail  have  been  omitted  owing  to  the  vague  and 
indefinite  language  in  which  they  are  couched,  conveying  no  nseful 
information  as  to  time  of  planting,  nature  of  soil,  cultivation,  or  adapt- 
ability to  climate.  In  view  of  these  facta  it  would  be  maniteStly 
improper  to  burden  the  pages  of  thia  report  with  columns  of  useless 
matter. 

Kim>  OF  SEED  DISTBIBUTBD. 

Three  hundred  and  eighty-seven  varieties  of  seed  were  used  in  the 
distribution,  many  of  them  so  old  and  well  known  as  to  hardly  require 
the  formality  of  printing  the  name  upon  the  package.  A  study  of  the 
history  of  this  division  for  many  years  past  reveals  the  fact  that  the 
"new  and  valuable"  seeds  distributed  were  kno^7n  and  catalogued  by 
nearly  every  prominent  seedsman  of  this  country  and  Europe  for  at 
least  two  years  before  their  purchase  by  the  Department. 

ANNUAL  COST  OP  SEED  DISTRIBUTION. 

The  cost  of  the  distribution  for  the  fiscal  year  1892-'93  amounted,  in 
round  numbers,  to  $160,000,  making  an  average  cost  of  about  2  cents 
per  paper  for  each  paper  of  seed  distributed  exclusive  of  the  cost  of 
transportation  through  the  mails  of  over  275  tons  of  matter. 

RECOMMENDATIONS. 

Many  suggestions,  valuable  and  otherwise,  have  been  made  in  the 
annual  reports  of  this  division  relative  to  the  methods  which  should 
be  pursued  in  order  to  obtain  the  best  results  from  the  distribution  of 
seed;  but  every  one  of  my  recent  predecessors  has  ignored  or  over- 
looked the  fact  that  for  many  years  no  useful  purpose  has  been  served 
by  the  continued  enlargement  of  the  quantity  of  seed  purchased  annu- 
ally, and  its  indiscriminate  distribution  to  those  who  by  accident  or 
design  become  the  recipients  of  this  gratuity. 

The  purchase,  propagation,  and  distribution  of  seed  were  begun  at  a 
time  when  but  a  few  of  the  now  thickly  populated  States  held  within 
their  limits  a  propagating  garden  or  seed  farm.  The  conditions,  how- 
ever, have  changed  and  in  nearly  every  State  of  the  Union  may  be 
lound  large  establishments  built  up  by  private  industry  and  private 
capital,  engaged  in  the  business  of  raising  new  and  valuable  seed,  and 
in  the  propagation  of  rare  plants,  trees,  and  flowers. 

In  thisindustry,  which  is  no  longer  an  ^'infant  industry,''  many  thou- 
sands of  acres  of  land  are  annually  cultivated,  giving  employment  to 
thousands  of  skilled  and  unskilled  laborers.  The  proprietors  and  man- 
agers in  order  to  advance  their  interests  are  ever  on  the  alert  for  new 
and  valuable  seeds,  giving  to  their  propagation  as  much  care  and  atten- 
tion as  a  loving  mother  gives  to  her  offspring,  and  if  their  efforts  bear 
fruit  and  something  new  is  produced  the  discovery  is  made  public 
through  the  medium  of  the  trade  journals  and  catalogues,  and  the  pub- 
lic may  receive  the  benefits  by  purchasing  the  product  at  the  usual 
market  price  instead  of  waiting  two  or  more  years  for  this  division  to 
drop  a  package  of  the  new  discovery  in  their  post-office  boxes. 

In  view  of  these  facts  does  it  not  appear  that  the  Seed  Division  has 
outlived  its  usefulness,  and  that  its  further  continuance  is  an  infringe- 
ment of  the  rights  of  citizens  engaged  in  legitimate  trade  pursuits,  in 
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which  they  have  invested  their  capital,  and  upon  which  the  mainte- 
nance of  their  families  and  their  employees  depends. 

Instead  ot  recommending  an  increase  in  the  capacity  of  the  building 
now  occupied  by  this  division,  as  is  customary  in  the  Annual  Report,  it 
wou'ld  seem  to  me  more  proper  to  urge  the  retirement  of  the  Depart- 
ment from  the  seed  business,  and  that  the  building  now  occupied  for 
that  purpose  be  devoted  to  some  useful  pursuit;  more  in  keeping  with 
the  si)irit  of  our  institutions. 


REPORT  OF  THE  CHIEF  OF  THE  DIVISION  OF  ILLUSTRATIONS. 


Sib:  I  have  tlie  honor  to  submit  my  fonrth  anntial  report,  which  con- 
taius  a  brief  statement  of  the  work  of  this  division  for  the  calendar 
year  1893. 

Yery  respectfully, 

Geo.  Marx, 

Chief. 
Hon.  J.  Sterling  Morton, 

SccrctarT/. 


The  past  year  has  been  an  unusually  busy  one,  and  the  augmented 
demand  for  illustrations  from  the  various  divisions  has  been  promptly 
met.  The  number  of  illustrations  completed  during  the  year  comprises 
777  plates,  representing  over  1,GG0  figures  and  including  large  water- 
color  paintings  and  map  drawings,  besides  the  more  commonly  used 
methods  of  reproduction. 

The  following  represents  the  work  done  for  the  several  divisions  of 
the  Department: 


Divisions  and  offices. 


Fiber  Inre8tig:.itio:i3 

Microscopj' 

Chrniistry 

KecortUaiid  Ktlitiiig. 
Exporiinent  Staiioua 

StatiHtics 

Forestrv 

Vegfctaulo  rntiioloijy 


Num- 
ber of 
pluloa. 


Divisions  ami  off.ccs. 


Ornithology  and  Mnmtiialo^y. . 

Botany '. . . 

Animal  Industry 

Ponsolojry 

r7itom<>l;>;ry 

Miareilaneous 

World's  Coluiub'au  Expoaitiou 


N'ora- 
herof 
pUies. 

•9 

82 

104 

162 

U9 

5 

42 


The  exhibit  of  the  Division  of  Illustrations  at  the  Columbian  Expo- 
sition was  ])roparcd  with  the  intention  of  showing  the  functions  of  the 
division  in  illustrating  the  scientific  work  of  the  Department  as  well 
as  the  difl'crent  methods  employed  in  reproducing  these  illustrations  as 
they  appear  in  the  publications.  These  exhibits  attracted  great  atten- 
tion and  earned  many  commendations. 

One  of  the  assistant  wood-engravers  was  sent  to  Chicago  for  five 
months,  from  May  to  September,  to  take  charge  of  the  exhibit  and 
demonstrate  the  art  of  scientific  wood-engraving  for  the  benefit  of  the 
visitors  to  the  Fair. 

On  account  of  the  absence  of  one  of  the  wood-engravers  (on  duty  at 
the  Fair)  tlie  wood-engraving  branch  of  this  division  has  comi)leted  only 
38  full-page  plate:^  the  work  being  confined,  as  heretofore,  almost  exclu- 
sively to  illustrations  for  the  Divisions  of  Forestry  and  Botany.    The 
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suggestions  offered  in  last  year's  report,  as  to  the  advantage  of 
extending  tliis  method  of  reproducing  illustrations  to  the  work  of  other 
divisions,  holds  good  at  this  time.  In  this  connection  it  will  be  inter- 
esting to  refer  to  a  discussion  on  this  subject  at  a  recent  meeting  before 
the  Association  of  Economic  Entomologists,  during  which  Prof.  Gar- 
man,  of  Lexington,  Ky.,  who  seems  to  be  well  informed  on  the  subject, 
says: 

Wood-cDgraving  is  better.  It  is  not  open  to  any  of  the  objections  against  etching 
and  lithography.  It  can  be  easily  and  cheaply  duplicated.  It  yields  a  clear,  neat 
fif^nre  when  printed  on  only  fair  paper.  It  can  be  nsed  in  plates  or  scdttered  in 
text.  •  ♦  »  The  figures  published  by  Prof.  Riley  in  his  Missouri  reports  are  stiU 
among  the  best  we  have.  •  *  *  It  may  be  true  that  their  success  is  not  entirely 
due  to  the  fact  that  they  are  wood- cuts,  but  it  is  equally  true  that  they  would  n«ver 
have  beconio  so  well  known,  or  so  universally  used,  if  they  had  been  produced  bj^ 
any  other  method.  *  *  *  But  the  plain  truth  is,  that  with  all  of  its  disadvan- 
tages, wood-engraving  remains  our  most  satisfactory  method  of  making  iUuslra- 
tious.  '  * 

Prof.  Garman  is  quoted  at  length  because  he  has  expressed  an 
unbiased  judgment  founded  on  experience  as  to  the  value  and  advan- 
tages of  wood-engraving  over  all  other  methods  of  reproducing  illustra- 
tions. It  is  admitted  that  wood- engraving  is  expensive  in  the  first 
outlay,  but  the  fact  should  not  be  lost  sight  of  that  the  duplication  of 
the  cuts  by  electro  typing  saves  the  cost  of  redrawing  the  subject,  which 
would  ordinarily  occur  i£  any  other  method  were  employed. 

The  work  of  the  electrotype-room  continues  to  increase  by  the  acces- 
sion of  plates  &om  recent  publications,  and  its  usefulness  is  daily 
demonstrated. 


REPORT  OF  THE  CHIEF  OF  THE  DIVISION  OP  RECORDS  AND 

EDITING. 


SiB:  I  have  the  honor  to  present  herewith  my  fourth  annual  report, 
covering  the  work  of  the  division  for  tiie  calendar  year  1893^ 
Very  respectfully, 

Geo.  Wjc  Btll. 

Chief. 
Hon.  J.  STERLina  Mouton, 

Secretary. 


During  the  calendar  year  1893  the  total  number  of  publications  ban- 
died  in  this  division  was  210.  These  varied  in  size  from  circulars  ot 
information  and  farmers'  bulletins,  ranging  from  8  to  32  pages  each,  to 
the  more  extensive  publications  in  the  form  of  special  biSletins  and 
reports,  and  including  the  Annual  Eeport  of  the  Department  for  18^, 
the  Annual  Eeport  of  the  Weather  Bureau  and  that  of  the  Bureau  of 
Animal  Industry,  the  first  of  which  is  a  book  of  some  650  pages.  These 
publications  aggregated  altogether  13,082  printed  pages  and  a  total  of 
3,446,181  copies.  This  is,  of  course,  exclusive  of  the  daily  weather 
bulletin  and  the  weather  maps  published  daily  by  the  Weather  Bureau, 
which  do  not  pass  through  this  division.  Of  the  total  number  of  pub- 
lications given  above  (210),  SS  are  publications  of  the  Weather  Bureau, 
and  were  printed  at  the  Weather  Bureau  by  its  own  printing  office. 
Of  the  remainder  (122)  4  were  printed  by  order  of  Congress  and  i)aid 
for  from  appropriations  j^rovided  in  the  resolutions  ordering  the  same; 
118  were  paid  for  either  from  the  fund  approi>riated  for  the  public 
printing  and  binding,  amounting  for  this  fiscal  year  to  $85,000,  while 
others  again  have  been  charged  to  the  funds  of  various  divisions  whose 
appropriations  sjiecially  provide  for  printing.  The  proportion  of  total 
printing  expenses  chargeable  to  each  division  is  shown  in  a  table  at  the 
close  of  this  report. 

It  should  be  stated  that  the  work  included  in  the  table  in  question 
embraces  not  only  the  bulletins,  reports,  and  circulars  printed  for  dis- 
tribution, but  the  blank  books  and  blank  forms  required  in  the  Depart- 
ment work,  and  also  the  necessary  bookbinding  for  the  library  and  for 
sundry  di\isions. 

In  addition  to  the  supervision,  editing,  and  preparation  for  the  printer 
of  sdl  the  publications  of  the  Department,  the  division  is  charg^  with 
a  certain  supervision  of  the  printing  of  circulars,  office  stationery,  etc, 
done  in  the  printing  office  of  the  Department,  aU  proofs  of  printing 
work  done  in  that  office  being  submitted  to  this  division. 

896 
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FARMERS'  BULLETINS. 

The  series  of  publications  to  which  the  name  Farmers'  Bulletins 
has  been  given  has  been  continued  mth  very  practical  results,  a  large 
amount  of  useful  information  having  been  widely  distributed  in  this 
form,  which  effects  the  greatest  economy.  The  practical  nature  of 
the  subjects  handled  and  the  plain  manner  in  which  the  information  is 
expressed  have  made  these  publications  deservedly  popular  among  prac- 
tical farmers,  and,  although  their  cheap  form  has  permitted  the  printing 
of  very  large  editions,  yet  frequent  reprints  have  been  neceseary  to 
supply  the  continued  urgent  demand. 

In  this  connection  it  would  be  well  to  renew  the  suggestion  made  in  a 
previous  report,  that  wherever  possible  the  first  presentation  of  results 
obtained  from  the  investigations  of  the  Department  should  be  in  the 
form  of  Farmers'  Bulletins.  The  great  bulk  of  the  people  whom  the 
Department  is  specially  designed  to  serve  do  not  ask  for  more  than  the 
results  of  the  Department  work  and  the  conclusions  they  justify  pre- 
sented to  them  succinctly  and  iu  the  plainest  terms.  They  do  not 
require  to  be  informed  as  to  the  details  of  investigations  and  the  proc- 
esses by  which  these  results  were  obtained.  At  the  same  time  this 
suggestion  is  not  designed  to  propose  bulletins  of  this  class  as  a  sub- 
stitute for  the  full  reports  of  all  the  work  done,  a  full  record  of  which 
is  essential  for  the  information  of  scientific  workers  in  the  same  field 
and  for  tlie  benefit  of  the  Department  workers  of  future  years.  As  a 
matter  of  economy,  if  for  no  other  reason,  the  Farmers'  Bulletins  must 
become  the  popular  medium  for  conveying  information  of  a  practical 
nature  to  the  farmers  generally,  and  the  adoption  of  this  plan  will 
enable  us  to  restrict  the  size  of  the  editions  of  the  more  pretentious 
and  technical  publications  which  involve  greater  expense. 

CLASSIFICATION   OF   PUBLICATIONS. 

A  systematic  classification  of  the  publications  of  the  Department, 
with  a  view  to  greater  simplification,  is  very  much  to  be  desired,  but 
for  obvious  reasons  should  not  be  hastily  undertaken.  As  a  sugges- 
tion in  the  direction  of  classification,  a  division  of  the  Department 
publications  into  four  main  classes  is  recommended.  First,  those  of  a 
purely  scientific  nature.  The  editions  of  these  could,  it  is  believed,  be 
limited  to  2,500  or  3,000  copies,  and,  being  prepared  by  scientists  more 
exclusively  for  the  use  and  information  of  their  scientific  confrtires, 
time  and  space  could  be  saved  by  the  free  use  of  technical  language. 
These  should  not  be  included  in  the  monthly  list  of  the  publications  of 
this  Department,  which  are  circulated  widely  for  the  information  of 
people  who  desire  to  obtain  our  publications. 

A  second  class  should  consist  of  reports  and  bulletins  of  a  special 
character,  which  may  bo  termed  technical  in  so  far  as  they  are  adapted 
to  persons  following  a  special  calling,  such  as  horticulturists,  dairy- 
men, live-stock  breeders,  etc.  While  designed  to  be  more  popular  than 
publications  of  the  first  class,  rendering  simple  language  more  desira- 
ble, these  might  still  be  more  or  less  technical  in  character,  and,  except 
in  rare  cases  and  for  very  cogent  reasons,  editions  of  this  class  could 
be  limited  to  about  5,000  copies. 

A  third  class  of  publications  should  consist  of  the  Farmers'  Bulletins 
and  circulars  of  information,  one  or  other  of  these  forms  being  gener- 
ally available  and  suflBcient  for  conveying  information  where  a  more 
extensive  distribution  than  provided  for  in  the  second  class  is  needed. 
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The  fourth  class  should  consist  of  maps^  charts,  and  such  other  pub- 
lications as  demand  a  special  and  peculiar  form. 

At  present  all  publications,  with  the  exception  of  the  Farmers'  Bul- 
letins, are  issued  in  a  separate  series  for  each  division,  a  plan  which, 
while  unavoidable,  perhaps,  in  reference  to  the  first  and  last  classes 
enumerated,  should  be  if  possible  modified  as  regards  the  other  classes. 
With  the  growth  of  the  Department,  the  aecession  of  new  bureaus  and 
divisions,  the  increasing  number  of  serials  and  the  duplicating  of  num- 
bers, and  the  indiscriminate  number  of  reports,  special  reports,  bulle- 
tins, etc.,  issued  by  the  Department,  there  is  certain  to  arise  a  confu- 
sion sufficient  to  distract  librarians  and  bibliographers.  And  the  fact 
must  not  be  forgotten,  in  citing  this  phase  of  the  subject,  that  it  is 
essential  to  the  interest  of  the  scientist  himself,  as  well  as  to  the  peo- 
ple at  large,  that  all  publications  should  be  properly  classified,  so  that 
they  may  bo  correctly  referred  to  and  easily  found  by  those  having 
occasion  to  use  them. 

SEBIAT.  PUBLICATIONS. 

One  of  the  serious  obstacles  to  a  proper  and  simple  classification  of 
the  publications  of  the  Department  is  to  be  found  in  its  serials.  Few 
of  these  are  either  distinctively  scientific,  technical,  or  popular.  The 
result  is  that  a  serial,  from  its  nature,  not  only  reaches  a  compara- 
tively limited  number  of  persons  in  comparison  to  the  cost  of  publica- 
tion, but  a  great  deal  of  the  matter  is  wasted,  scientific  articles  being 
placed  in  the  hands  of  people  who  neither  want  them  nor  are  interested 
in  them,  while  popular  information  is  distributed  to  persons  who  do 
not  need  it.  The  tendency  of  a  serial  is  generally  antagonistic  to  what 
should  be,  in  the  interest  of  economy,  a  cardinal  principle  of  the  Depart- 
ment publications,  namely,  to  confine  publications  as  much  as  possible 
to  one  class  and  to  one  subject,  in  order  that  every  copy  printed  may 
be  available  to  some  person  who  needs  it.  The  issue  of  publications 
in  serial  form  necessarily  results  in  a  list  of  regular  recipients,  none  of 
whom  wish  to  lose  a  single  number  and  thus  leave  their  sets  incomplete, 
even  though  many  of  the  numbers  may  contain  nothing  of  special  inter- 
est to  them.  The  result  is  that  a  serial  including,  in  a  twelvemonth 
OGjOOO  copies,  and  supplying,  we  will  say,  a  regular  list  of  6,000  persons, 
leaving  2,000  copies  of  each  edition  for  general  distribution,  will  in  the 
aggregate,  therefore,  reach  no  more  than  25,000  to  30,000  people,  and 
yet  very  possibly  not  more  than  a  few  hundreds  out  of  the  6,000  persons 
supplied  regularly  have  found  matter  of  special  interest  or  particularly 
instructive  to  them  in  more  than  two  or  three  numbers.  K  serials  are 
to  be  permitted,  their  range  of  subjects  should  certainly  be  restricted, 
and  they  should  be  of  a  purely  scientific  or  technical  character.  K 
exclusively  popular,  they  simply  become  magazines  or  journals^  which 
it  is  not  the  province  of  the  Government  to  provide,  while  if  they 
seek  to  combine  popular  and  scientific  matter,  there  must  be  a  great 
waste  of  material  somewhere  in  their  distribution. 

DISTRIBUTION. 

In  addition  to  the  issue  of  advance  notices  of  forthcoming  publica- 
tions which  are  sent  to  the  agricultural  papers,  so  that  their  readers 
may  have  an  opportunity  to  be  posted  as  to  the  publications  of  the 
Department,  this  division  sends  out  on  the  first  of  each  month  to  all 
the  papers,  as  well  as  to  all  individuals  applying  for  it,  a  list  of  the 
publications  issued  during  the  month  previous.    In  this  connection  it 
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is  suggested  that  whenever  application  is  made,  as  is  so  frequently  the 
ease,  for  all  the  pablications  of  the  Department,  the  applicant's  name 
Rbould*>e  entered  to  regularly  receive  this  list,  with  a  stat^nent  that 
he  must  apply  specifically  for  any  x>articiilar  publication  he  may  want. 

In  the  interest  of  retrenchment  it  is  extremely  desirable  that,  except 
in  the  case  of  bulletins  or  circulars  designed  to  meet  emergencies,  gen- 
eral distribution  be  discouraged,  every  opportunity  being  taken  to 
make  public  the  number  and  character  of  our  publications,  in  order  that 
those  to  be  benefited  may  know  of  them  and  apply  directly  for  such 
as  they  desire  to  receive. 

Of  nearly  3,000,000  copies  of  publications  issued  by  this  Department 
during  the  past  year,  exclusive  of  the  reports  ordered  by  Ckmgress,  of 
which  only  a  few  are  placed  at  the  disposal  of  the  Department  fixr  dis- 
tribution, it  is  certain  that  a  yary  large  number  are  wasted  in  the  dis- 
tribution. That  question,  however,  is  Ix^yond  the  control  of  this  division, 
and  the  solution  of  the  difficulty  must  be  ultimately  left  to  others.  It 
is  sufficient  to  say  here  that  the  enormous  amount  of  printing  devolv- 
ing ui)on  this  Department,  in  order  to  make  the  results  of  its  work 
available  to  the  public,  a  duty  imposed  upon  it  by  the  law  which  cre- 
ated it,  and  the  great  increase  which  has  taken  place  in  its  publications 
during  the  past  four  or  five  years,  suggest  the  necessity  for  the  early 
consideration  of  some  general  plan  by  which  the  publications  of  the 
Department  may  be  more  discriminately  classified  and  their  distribu- 
tion so  systematized  as  to  prevent  waste,  and  to  make  every  copy  of 
ev^y  publication  available  for  some  individual  or  some  institution, 
thus  insuring  its  utilization  to  the  best  advantage. 

THE  EVIL  OF   UTOIESTRICTED  FREE  DISTRIBUTION. 

The  vicious  principle  which  seems  to  be  at  the  root  of  waste  in  this 
matter  is  general  free  distribution  to  practically  every  applicant  until 
the  edition  of  a  work  is  exhausted,  in  many  cases  leaving  so  many  per- 
sons still  clamoring  for  it,  and  many  of  them  able  to  advance  such 
excellent  reasons  why  they  should  have  it,  as  to  necessitate  a  reprint. 
While  it  is  an  essential  part  of  the  duty  of  this  Department,  as  already 
indicated,  to  publish  in  some  convenient  form  for  the  benefit  of  the 
public  all  the  information  beneficial  to  agriculture  which  it  is  able  to 
gather  through  the  various  channels  at  its  disposal,  there  seems  to  be 
no  good  reason  why  every  such  publication  should  be  presented  gratui- 
tously to  every  person  applying  for  it,  including  that  large  number  of 
persons  who  make  a  practice  of  applying  for  anything  which  can  be 
had  for  nothing.  The  time  certainly  has  arrived  when,  without  restrict- 
ing the  exercise  by  the  head  of  this  Department  of  fiill  discretion  as  to 
the  best  method  of  publishing  and  distributing  the  information  at  his 
disposal,  he  should  be  authorized  to  affix  a  price  (in  no  case  exceeding 
cost  of  paper,  presswork,  and  binding)  to  certain  publications,  limiting 
the  gratuitous  distribution  to  free  libraries,  to  certain  agricultural 
associations,  to  State  departments  of  agriculture,  and  to  the  libraries 
of  such  educational  institutions  as  make  a  specialty  of  agricultural 
instruction.  Such  authorization  need  in  no  wise  conflict  with  the  full 
discretion  of  the  Secretary  of  Agriculture  to  issue  at  any  time  for  free 
distribution  bulletins  conveying  important  and  practical  information 
which  it  is  desirable  to  distribute  as  widely  as  possible — emergency 
bulletins  as  it  were — of  a  character  similar  to  the  series  now  publish^ 
by  the  Department  under  the  name  of  Farmers'  Bulletins. 

It  ought  also  to  be  in  the  power  of  the  Secretary  to  dispose,  through 
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tlie  Public  Printer,  of  the  plates  of  publications  to  publishers  under 
sni  table  conditions  as  to  the  price  per  copy  to  be  charged  by  them,  such 
sale  to  confer  copyright  privileges  upon  the  purchaser.  This  pla^i 
would  effectually  relieve  the  public  treasury  from  cost  of  reprints  (of 
wlilch  during  the  current  year  there  have  been  34),  and  wordd  often- 
times suffice  to  furnish  all  needed  copies  at  a  moderate  price  to  the 
public  beyond  the  small  number  of  copies  required  for  gratuitous  dis- 
tribution. The  adoption  of  such  plans,  or  of  either  of  them,  would,  in 
my  opinion,  accomplish  far  more  in  the  direction  of  restricting  within 
the  limits  of  reliable  economy  the  publication  work  of  this  Department 
than  the  provisions  of  the  printing  bill  now  under  discussion  in  Con- 
gress, the  effect  of  which,  so  far  as  this  Department  is  concemeil,  is 
merely  to  transfer  to  Congress  all  power  controlling  the  issue,  in  edi- 
tions of  over  1,000  copies,  of  publications  containing  over  100  octavo 
pages. 

With  such  provisions  for  the  "handling  of  certain  of  our  publications 
in  a  legitimate  way  by  publishers  and  booksellers,  and  with  certain 
precautions  for  the  preservation  of  a  certain  number  of  copies  of  every 
publication  issued  by  the  Department,  any  improper  distribution  of 
publications  issued  for  gratuitous  distribution  could  be  effectually  pre- 
vented by  a  law  making  it  a  misdemeanor  for  any  one  to  offer  or  ex- 
pose for  sale  such  publications,  which  should  bear  upon  the  title-page 
a  statement  that  they  are  printed  fer  firee  distribution,  while  some 
indication  of  this  fact  should  appear  on  each  signature  of  the  work. 
This  restriction  on  the  sale  of  such  publications  ^ould  not  apply  after 
three  years  from  date  of  issue. 

Many  objections  have  been  offered  by  the  advocates  of  an  entirely 
free  distribution  of  public  documents  to  the  plan  of  making  a  small 
charge  therefor,  but  none  of  these  objections  seem  to  overweigh  the 
fact  that  entirely  free  distribution  of  all  the  publications  of  the  Depart- 
ment must  inevitably  work  injustice  to  some,  and  these  often  the  most 
deserving,  for  the  reason  that  it  is  utterly  impossible  with  our  present 
population,  to  say  nothing  of  what  it  will  be  in  a  few  years  to  come,  to 
supply  every  one  who  may  be  benefited;  and  there  is  no  x>os8ibility, 
even  if  enough  publications  should  be  printed  to  supply  all  those  who 
might  need  them,  of  discriminating  adequately  between  applicants  so 
as  to  prevent  the  supplying  of  documents  in  many  cases  to  people  who 
do  not  need  them,  and  thus  cutting  off  the  supply  for  those  who  do. 
As  it  is,  a  special  provision  exists  for  affixing  a  price  to  some  of  the 
Department  publications,  such  as  those  emanating  from  the  Weather 
Bureau,  and,  as  a  matter  of  fact,  subscriptions  are  received  for  the 
Weather  Eeview  at  the  trifling  charge  of  60  cents  a  year.  Again,  a  spe- 
cial clause  has  been  introducetl  into  the  current  act  of  appropriation  tor 
the  Department,  authorizingthe  Secretary  to  charge  for  the  card  index 
of  agricultural  literature,  prepared  by  the  OfiQce  of  Experiment  Stations, 
a  price  covering  the  additional  expense  involved  in  the  preparation  of 
the  copies  sold.  The  only  practical  solution  of  the  difficulties  attend- 
ing a  satisfactory  distribution  seems  to  be  to  give  to  the  head  of  the 
Department  a  general  authorization  to  affix  a  price  to  such  publications 
as  he  thinks  proper,  not  in  any  case  exceeding  actual  cost  of  paper, 
presswork,  and  Wndiug. 

BiNDiwa. 

The  custom,  of  long  standing  in  this  and  other  Departments,  of  bind- 
ing publications  intended  for  free  distribution  in  cloth  or  other  special 
binding  should  certainly  be  discontinued  and  xmper  binding  used  excla- 
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Bively  for  all  publications  distributed  free.  It  is  surely  not  asking  very 
inucli  of  those  who  receive  Government  publications  free  tjiat  they 
should  bo  willing  to  bind  them  themselves  if  they  desire  to  properly  pre- 
serve them.  The  cost  of  extra  binding  of  publications  for  distribution 
amounted  during  the  fiscal  year  1893  to  $9,214.37,  or  more  than  10  per 
cent  of  the  total  amount  spent  for  Department  printing  during  the  year. 

PRESENT   COST  OP  PRITs^TINO. 

The  increase  in  the  printing  fund  of  the  Department  has  been  great 
during  the  past  four  years.  It  must  bo  borne  in  mind,  however,  first, 
that  there  has  been  a  great  increase  and  development  in  the  work  of 
the  Department  itself  and  in  the  number  of  divisions  providing  mate- 
rial for  the  printer.  Second,  that,  in  spite  of  the  fact  that  the  work 
of  the  Department  is  designed  to  directly  subserve  the  interests  of 
nearly  one-half  the  iwpulation,  to  whom  the  results  of  its  investigations 
and  the  information  it  has  collected  must  bo  conveyed  as  promptly 
and  clearly  as  possible,  its  appropriation  for  printing  is  far  less  than 
that  of  most  of  the  other  Departments,  only  one  or  two  of  which  are  as 
modestly  provided  for  in  this  respect  as  the  Department  of  Agricul- 
ture. It  is  also  proper  to  recall  here  that,  by  care  and  good  manage- 
ment, the  amount  of  printing  done  under  the  present  appropriation  of 
$85,000  per  annum  has  been  proportionately  very  much  larger  than 
was  the  case  when  the  appropriation  did  not  exceed  $40,000,  having 
since  that  time  increased  nearly  fourfold. 

While  it  is  essentially  desirable  that  by  every  means  possible  strict 
economy  should  be  enforced  in  the  administration  of  the  printing  fund 
of  the  Department,  and  while,  since  the  organization  of  this  division 
special  efforts  have  been  made  towards  that  end  and  considerable  suc- 
cess obtained,  it  is  of  the  highest  importance  that  we  should  recognize 
that  the  work  of  publication  forms  an  essential  part  of  the  duty  of  the 
Department  to  the  public.  Under  its  organic  law,  the  distribution  of 
information  is  made  as  much  a  part  of  the  duty  of  the  head  of  the 
Department  as  the  accumulation  thereof,  whether  by  investigation, 
special  inquiries,  or  otherwise.  That  would  therefore  not  be  a  measure 
of  true  economy  consistent  with  the  functions  and  purxwses  of  the 
Department  which  should  tend  to  restrict  the  distribution  of  the  infor- 
mation it  has  acquired.  It  would  not  be  true  economy,  inasmuch  as  the 
large  sums  expended  for  investigations  and  inquiries  can  be  ftdly  justi- 
fied and  full  interest  thereon  realized  only  by  making  such  information 
available  as  soon  as  possible  to  all  persons  who  may  be  benefited  by  it. 
It  would  not  be  consistent  with  the  purposes  of  the  Department  for  the 
reason,  already  stated,  that  it  is  by  law  as  much  the  duty  of  the  Depart- 
ment to  distribute  as  to  acquire  information. 

The  suggestions  made  in  the  direction  of  economy  in  the  present 
report  are  directed  therefore  simply  to  a  judicious  expenditure  of  the 
printing  fund  and  a  prevention  of  useless  distribution.  True  economy 
consists  in  making  the  most  of  every  dollar  expended  and  the  compari- 
son of  the  printing  done  in  1889  and  that  done  in  1893  in  proportion  to 
the  amount  of  the  appropriations  for  these  two  years  respectively  shows 
that  this  true  economy  has  prevailed.  For  this  year  the  total  amount 
of  printing  done,  exclusive  of  the  publications  issued  as  Congressional 
documents  and  exclusive  of  those  printed  at  the  Weather  Bureau  office 
under  the  special  appropriation  for  that  purpose,  fairly  represents  the 
results  of  the  expenditure  of  the  $85,000  composing  the  general  print- 
ing fund  of  the  Department.    The  total  number  of  copies  included  in 
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this  category  amounted  to  2,689,084,  aggregating  over  56,000,000 
printed  pages.  Keference  has  been  made  to  the  printing  fund  of  the 
Department  by  comparison  with  that  of  other  Departments.  It  exceeds 
but  little  the  printing  fund  of  the  Navy  Department  and,  by  compari- 
son with  the  $285,000  assigned  to  the  Treasury,  $130,000  to  the  War 
Department,  and  $340,000  to  the  Interior  Department,  it  is  indeed  a 
comparatively  insignificant  sum. 

Eeprints, — The  total  number  of  reprints  included  in  the  aggregate 
number  of  publications  for  the  past  year  is  34,  which  were  issued  at  a 
cost  of  $3,408.75. 

The  apportionment  of  the  printing  fund  to  the  several  divisions  and 
branches  of  the  work  is  shown  in  the  following  table : 

Siaienient  showing  expenditures  for  printing  and  binding  for  the  several  bureaus  and  divis- 
ions of  the  U.  S.  department  of  Agriculture  for  the  fiscal  year  ending  June  SO,  1893, 

From  the  fund  appropriated  for  the  public  printing  and  binding : 

Bureau  of  Animal  Industry $6,  024. 14 

Weather  Bureau 8, 529. 54 

Division  of  Accounts 257. 56 

Division  of  Botany 4, 443. 23 

Division  of  Chemistry 2,672.76 

Division  of  Entomology 3, 143. 31 

Office  of  Experiment  Stations 9, 777.  U 

Office  of  Fiber  Investigations 1, 461. 84 

Division  of  Forestry 3, 202. 80 

Division  of  Gardens  and  Grounds 211. 39 

Library '. 290.37 

Division  of  Microscopy 397. 98 

Division  of  Ornithology  and  Mammalogj*  5, 447. 48 

Division  of  Pomology 770.39 

Division  of  Records  and  Editing 28. 39 

Division  of  Statistics 15, 910. 94 

Seed  Division 202.74 

Division  of  Vegetable  Pathology 8, 519. 41 

Document  and  Folding  Room 13. 68 

Miscellaneous 3, 562. 18 

From  funds  appropriated  for  the  Department: 

Bureau  of  Animal  Industry 32, 877.  80 

Division  of  Chemistry 1,250.63 

Division  of  Microscopy 575. 00 

Division  of  Statistics 238. 00 

Total 84,808.67 

The  cost  of  the  blanks  and  blank  books  required  during  the  year  was 
$10,762.05  and  of  blading  publications  for  Department  use  $4,498.66. 
Of  the  amount  charged  against  the  Weather  Bureau,  nearly  all  was 
expended  for  the  blank  forms  found  necessary  in  its  work,  the  Bureau 
having  been  able,  by  utilizing  its  own  printing  equiiitnent,  to  print 
nearly  all  of  its  publications. 

PUBLICATIONS  OF   THE   YEAR. 

A  full  list  of  the  publications  of  the  Department  for  the  year  is  ap- 
pended, as  usual. 

OFFICE   OF   THE   SECRETARY. 

Copiea. 
Report  of  the  Secretary  of  Agriculture  for   1892.    Pp.   656,   illustiated. 

August,  1893 500,000 

Report  of  the  Secretary  of  Agriculture  for  1893.     (Preliminary  report  to  the 

President.)     Pp.  48.     November,  1893 20,000 

Special  report  of  the  Assistant  Secretary  of  Agriculture  for  1892.  Duties  of 
the  Assistant  Secretary ;  Kovicw  of  the  Work,  1889-^92.  (From  the  Report 
of  the  Secretary  of  Agriculture  for  lb92.)     Pp.  67-84.     J  une,  1893 600 

AG»3 ^26 
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Progress  Rejwrt  on  the  Dairy  Indnstry  of  Denmark.    Pp.  14.    March^  1893  .      2, 000 

Indian  Com  (or  Maize)  in  the  Manu&cture  of  Beer.    Pp.  21.    September, 

1893 8,600 

German  edition,  pp.  22.    Sept^nber,  1893 3,000 

Report  on  the  Use  of  Indian  Com  in  Europe  (Scandinavian  edition).  Pp. 
22.    February,  1893 2,500 

Farmers'  Bulletin  No.  7.  Spraying  Fruits  for  Inaect  Pests  and  Fungous  Dia- 
eascR.  ^Yith  a  Special  Consideration  of  the  Subject  in  its  Relation  to  the 
Public  Hcaltb.    Pp.  20.     (Reprint.) 10,000 

Studies  of  Parasitic  and  Predaceous  Insectfl  in  New  Zealand,  Australia,  and 
Adjacent  Islands.  Made  by  A.  Koobelo,  at  the  request  oi  the  Calit'omia 
State  Board  of  Horticulture.    Pp.39.    June,  1893 1,500 

Preliminary  Report  of  the  Secretary  of    Agriculture  for  1890.     Pp.  52. 

(Reprint.) 250 

Preliminary  Report  of  the  Secretary  of  Agriculture  for  1891.  Pp.  59. 
(Reprint.) 250 

Selected  Correspondence  relating  to  the  Export  Trade  of  the  United  States  in 
Live  Stock  and  Meat  Products.    Pp.  33.    March,  1893 300 

Special  Report  on  Tea- Raising  in  South  Carolina.  (From  the  Report  of  the 
Secretary  of  Agriculture  for  1892. )    Pp.  627-G40,  pis.  3.    July,  1893 500 

Letter  from  the  Secretary  of  Agriculture,  transmitting  the  Report  of  the 
Bureau  of  Animal  Industry  for  the  year  1892.  (Senate  Ex.  Doc.  No.  20, 
Fifty-second  Congress,  second  session.)    Pp.229.    January,  1893 1,734 

Letter  from  the  Secretary  of  Agriculture,  transmitting  a  statement  showing 
the  expenditure  of  the  appropriation  for  experiments  in  the  manufacture 
of  sugar.  (House  Executive  Document  No.  251,  Fifty-second  Congress, 
second  session.)    Pp.3.    March,  1893 1,784 

BUREAU  OF  ANIMAL  INDUSTRY. 

Eighth  and  Ninth  Annual  Reports  of  the  Bureau  of  Animal  Industry,  for 
the  Years  1891  and  1892.    Pp.  428,  pis.  11,  figs.  7.    October,  1893 50, 000 

Bulletin  No.  1,  Bureau  of  Animal  Industry.  Investigations  into  the  Nature, 
Causation,  and  Prevention  of  Texas  or  Southern  Cattle  Fever,  Pp.  301, 
pis.  10,  figs. 7.     March,l-93 10,000 

Bulletin  No.  2,  Bureau  of  Animal  Indnstry.  Report  upon  Investigations 
Relating  to  the  Treatment  of  Lumpy-jaw,  or  Actinomycosis,  in  Cattle. 
Pp.  90,  pis.  8.    February,  1893 IQ^OOO 

Bulletin  No.  3,  Bureau  of  Animal  Industry.  Special  Report  on  Miscellaneous 
Investigations  Concerning  Infectious  and  Parasitic  Diseases  of  Domesti- 
cated Animals.    Pp.  88,  pis.  3.     November,  1803 3,000 

Map  showing  the  boundary  line  of  tlie  district  infected  with  splenetic  or 
Southern  fever  of  cattle.    Size,  17  by  36  inches.    March  6,  1893 8,  OOO 

Report  of  the  Chief  of  the  Bureau  of  Animal  Industry  for  1892.  (From  the 
Report  of  the  Secretary  of  Agriculture  for  1892.)    Pp.  85-122.    June,  1893. .  500 

DIVISION  OF  BOTANY. 

Botanical  Bulletin  No.  13.  Grasses  of  the  Pacific  Slope,  Including  Alaska 
and  the  Ad^jacent  Islands.  Plates  and  Descriptions  (50)  of  the  Grasses  of 
Cnlifornia,  Oregon,  Washington,  and  the  Northwestern  Coast,  including 
Alaska.     Part  ii.     Size,  7i  by  Hi  inches.     May,  1893 5, 000 

Contributions  from  the  U.  S.  National  Herbarium,  Vol.  I,  No.  7.  Systematic 
and  Alphabetic  Index  to  New  Species  of  North  American  Phanerogams 
and  Ptcridophytes  published  in  1892.     Pp.  in,  233-263,  in.    July,  1893. ..       2,600 

Contributions  from  the  U.  S.  National  Herbarium,  Vol.  I,  No.  8.  Notes  on 
Some  Pacific  Coast  Grasses;  Descriptions  of  New  or  Noteworthy  Grasses 
from  the  United  States;  Descriptions  of  New  Grasses  from  Mexico; 
Description  of  Now  Plants  from  Texas  and  Colorado;  List  of  Plants  new 
to  Florida;  Descriptions  of  three  New  Plants:  Lists  of  Lichens  from  Cali- 
fornia and  Mexico,  collected  by  Dr.  Edward  Palmer  from  1888  to  1892. 
Pp.  m,  265-292,  n,  pis.  19-23,  October,  1893 2,600 

Contributions  from  the  U.  S.  National  Herbarium,  Vol.  IV.    Botany  of  the 
Death  Valley  Expedition.    A  Report  on  the  Botany  of  the  Expedition  sent 
out  in  1891,  by  the  U.  S.  Department  of  A«;riculture,  to  make  a  Biological    " 
survey  of  the  Region  of  Death  Valley,  California.    Pp.  vni,  361,  pis.  21, 1 
map. '  November,  1893 4,000 
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Fnrmers'  Bnlletin  No.  10.    The  Rnssian  Thistle  and  Other  Tronblesome 

AVecds  in  the  Wheat  Region  of  Minnesota  and  North  and  Sonth  Dakota. 

Pp.  16.     March,  1893 5,000 

Report  of  the  Botanist  for  1892.     (From  the  Report  of  the  Secretary  of 

Agriculture  for  1892.)    Pp.  201-214.    June,  1893 500 

DIVISION  OP  CHEMISTRY. 

Chemical  Bulletin  No.  13,  part  8.  Food  and  Food  Adulterants—Canned  Veg- 
etables.   Pp,  1015-1167.     August.  1893 10,000 

Chemical  Bulletin  No.  32.  Special  Report  on  the  Extent  and  Character  of 
Food  Adulterations,  including  State  and  other  Laws  Relating  to  Foods  and 
Beverages.     Pp.  174.     (Reprint.) 1,000 

Chemical  Bulletin  No.  36.  Experiments  with  Sugar  Beets  in  1892.  Pp.  74. 
March,  1893 6,000 

Chemical  Bulletin  No.  37.  Record  of  Expcrimenta  with  Sorghum  in  1892. 
Pp.  100.    April,  1893 5,000 

Chemical  Bulletin  No.  38.  Proceedings  of  the  Tenth  Annual  Convention  of 
the  Association  of  Official  Agricultural  Chemists,  held  at  Chicago,  111., 
August  24,  25,  and  26,  1893.    Pp.  218.     Decoml)er,  1893 3, 500 

Farmers'  Bulletin  No.  3.  Culture  of  the  Sugar  Beet.  Pp.  24,  figs.  9.  (Re- 
print)     10,000 

Farmer^'  Bnlletin  No.  12.  Nostrums  for  Increasing  the  Yield  of  Butter.  Pp. 
16.    June,  1893 25,000 

Report  of  the  Chief  of  the  Division  of  Chemistry  for  1892.  (From  the 
Report  of  the  Secretary  of  Agriculture  for  1892.)    Pp.  123-152.    June,  1893.  500 

DIVISION  OF  ENTOMOLOGY. 

Entomological  Bulletin  No.  25.  Destructive  Locusts :  A  Popular  Considera- 
tion of  a  Few  of  the  More  Injurious  Locusts  (or  "Grasshoppers")  of  the 
United  States,  together  with  the  Best  Means  of  Destroying  Them.    Pp.  63, 

pis.  12,  figs.  11,  1  map.     (Reprint.) 5>000 

Entomological  Bulletin  No.  28.    The  More  Destructive  Locusts  of  America 

North  of  Mexico.    Pp.40.    April,  1893 6,000 

Entomological  Bulletin  No.  29.    Report  on  the  Boll  Worm  of  Cotton.    Pp. 

73,  pis.  2.    May,  1893 6,000 

Entomological  Bulletin  No.  30.  Reports  of  Ohservations  and  Experiments 
in  the  Practical  Work  of  the  Division,  Made  under  the  Direction  of  the 

Entomologist.    Pp.67.    June,  1893 2,600 

Entomological  Bulletin  No.  31.  Catalogue  of  the  Ezhihit  of  Economic 
Entomology  at  the  World's  Columhian  Exposition,  Chicago,  IlL,  1893, 
Mmle  under  the  Direction  of  the  Entomologist.  Pp.  121.  August,  1893..  3.000 
Insect  Life.  (Devoted  to  the  economy  and  life  habits  of  insects,  especially 
in  their  relations  to  agriculture,  aud  edited  by  the  Entomologist  and  his 
assistants.) 

Vol.  V,  No.  3.    Pp.  ni,  147-212,  figs.  10-22.    Januarv,  1893 5,500 

Vol.  V,  No.  4.    Pp.  Ill,  213-288,  pL  1,  figs.  23-37.     May.  1893 5,500 

Vol.  V,  No.  6.    Pp.  Ill,  289-402,  pis.  2,  3,  figs.  38-47,  with  index  and  con- 
tents (pp.  VII)  to  Vol.  V.    August,  1893 5,500 

Vol.  VI,  No.  1.     Pp.  Ill,  58,  fig.  1.    November,  1893 5,500 

Vol.  VI,  No.  2.     Pp.  HI,  59-206,  figs.  2-5.     December,  1893 5, 600 

Report  of  the  Entomologist  for  1892.  (From  the  Report  of  the  Secretary  of 
Agriculture  for  1892.)    Pp.  in,  153-180,  ii,pl8.  12.    July,  1893 600 

OFFICE  OF  EXPERIMENT  STATIONS. 

Experiment  Station  Bulletin  No.  13.  Organization  Lists  of  the  Agricultural 
Experiment  Stations  and  Agricultural  Schools  and  Colleges  in  the  United 
States.    Pp.  123.    June,  1893 3,000 

Experiment  Station  Bulletin  No.  14.  Proceedings  of  a  Convention  of  the 
Nalional  Lea-^ue  for  Good  Roads,  held  at  Washington,  D.  C,  January  17 
and  18,  1893,  and  Hearing  by  the  Committee  on  Agriculture  of  the  House 
of  Representatives,  January  19.  1893.     Pp.  101.     July,  1893 18, 000 

E.xppriraent  Station  Bulletin  No.  15.  Handbook  of  Experiment  Station  Work. 
A  Popular  Digest  of  the  Publications  of  the  Agricultural  Experiment  Sta- 
tions in  the  United  States.     Pp.411.     December,  1893 3,000 

Experiment  Station  Bulletin  No.  16.  Proceedings  of  the  Sixth  Annual  Con- 
vention of  the  Association  of  American  Agricultural  Colleges  and  Kxperi- 
ment  Stations  held  at  New  Orleans,  La.,  November  15-19,  1892.  Pp.  176. 
September,  1893 4,000 
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Experiment  Station  Bulletin  No.  17.  Sugsestiona  for  the  Establishment  of 
Food  Laboratories  in  Connection  with  the  Agncnltural  Experiment  Sta- 
tions of  the  United  States.    Pp.20.     October,  1893 8,00t 

Experiment  Station  Record.  (A  condensed  record  of  the  contents  of  the  bnl- 
letiBs  and  reports  issued  by  the  Agricultural  Exj^eriment  Stations  in  the 
United  States.) 

Vol.IV,No.  6.    Pp.  VI,  455-524.    February,  1893 6,000 

Vol.IV,No.  7.    Pp.  VI,  525-624.    May,  1893 6,000 

Vol.lV,No.  8.    Pp.  VI,  625-700.    June,  1893 6,000 

Vol.IV,No.9.    rt.vn,701-790.    August,  1893 6,000 

Vol. IV, No.  10.    Pp.vu,791-«78.    August.  1893 6,000 

Vol.IV,^o.  n.    Pp.  vu, 879-994.    September,  1893 6L000 

Vol.  IV,  No.  12  (index).    Pp.  995-1086,  xxx.  December,  1893 6, 000 

Vol.V,No.  1.    Pp.vm,  138.     December,  1893 ^000 

Farmers'  Bulletin  No.  11.    The  Rape  Plant:  Its  History,  Culture,  and  Uses. 

Pp.  20,  figs.  4.    June.  1893 15,000 

Circular  No.  23  of  the  Office  of  Experiment  Stations.  Key  to  Subject  Index 
of  Literature  of  Agricultural  £xx>eriment  Stations  and  Kindred  lustitu- 

tions.    Pp.3.    December,  1893 500 

Circular  No.  24  of  the  Office  of  Experiment  Stations.    Address  List  of  the 

Agricultural  Experiment  Stations.    P.  1.    December,  1893 600 

Report  of  the  Director  of  the  Office  of  Experiment  Stations  for  1892.  (From 
tne  Report  of  the  Secretary  of  Agriculture  for  1892.)  Pp.  515-549.  June, 
1893 600 

OFFICE  OF  FIBER  INVSSTTOATION8. 

Fiber  Report  No.  2.    Recent  Facts  regarding  the  Raihie  Industry  in  America. 

Pp.  16.     (Reprint.) 1,000 

Fiber  Report  No.  5.    A  Report  on  The  Leaf  Fibers  of  the  United  States, 

detailing  Results  of  Recent  Investi j^ations  Relating  to  Florida  Sisal  Hemp, 

the  False  Sisal  Hemp  Plant  of  Florida,  and  other  Fiber-producing  Agaves; 

Bow-string  Hemp,  Pineapple  Fiber,  New  Zealand  Flax,  and  Bear  grass. 

Pp.  73,  pis.  10.  figs.  12.    Juljr,  1893 8,000 

Report  of  the  Special  Agent  in  charge  of  Fiber  Investigations  for  1892. 

(From  the  Report  of  the  Secretary  of  Agriculture  for  1892.)    Pp.  359-376, 

pis.  6,  figs.  4.    June,  1893 600 

DIVISION  OF  FORESTRY. 

Forestry  Bulletin  No.  7.  Forest  Influences.  (Contents:  Introduction  and 
Summary  of  Conclusions;  Review  of  Forest  Meteorological  Observations; 
Relation  of  Forests  to  Water  Supplies ;  Notes  on  the  Sanitary  Significano« 
of  Forests;  Determination  of  the  True  Amount  of  Precipitation  and  its 
Bearing  on  Theories  of  Forest  Influences ;  Analysis  of  Rainfall  with  Rela- 
tion to  Surface  Conditions. )    Pp .  197,  figs.  63.    June,  1893 9, 750 

Forestry  Bulletin  No.  8.  Timber  Physics,  Part  2 :  Progress  Report.  Results 
of  Investigations  on  Lou^^-leaf  Pino  ( Pinuspaluatria).  (Contents :  Mechan- 
ical Tests  made  at  Washini^on  University  Testing  Laboratory,  Sfc.  Louis, 
Mo.;  The  Long-leaf  Pine,  its  Characteristics  and  Distribution;  Results  of 
Mechanical  Tests ;  Field  Report  on  Turpentine  Timber ;  Resinous  Contents 
and  theil-  Distribution  in  the  Long-leaf  Pine ;  Field  Record?  of  Test  Mate- 
rials.)    Quarto.     Pp.  vu,  92,  pis.  12,  tigs.  22.     Juno,  1893 5,000 

Circular  No.  9  of  the  Division  of  Forestry.  Eflfect  of  Turpentine  Gather- 
ing on  the  Timber  of  Long-leaf  Pine.     P.  1,  January,  1893 5, 000 

Circular  No.  10  of  the  Division  of  Forestry.  Sugjjostions  to  the  Lumber- 
men of  the  United  States  in  behalf  of  More  Rational  Forest  Manage  nent. 
Pp.8.    April,  1893 15,000 

Letter  to  the  Secretary  of  Agriculture  regarding  Forest  Growth  and  Timber 
Consumption.     Bv  B.  E.  Fernow.     Pp.  3.     April,  1893 200 

Report  of  the  Chief  of  the  Division  of  Forestry  for  1892.  (From  the  Report 
of  the  Secretary  of  Agriculture  for  1892.)  Pp.  iii,  293-358,  pis.  6,  diagram 
L    July,  1893 10,000 

DIVISION  OF  GARDENS  AND  GROUNDS. 

Papers  on  Horticultural  and  Kindred  Subjects.     Pp.  124.     (Reprint.) S^OOO 

Report  of  the  Superintendent  of  Gardens  and  Grounds  for  1891^.  (From  the 
Report  of  the  Secretary  of  Agriculture  for  189J.)  Pp.  iii,  37/-402.  June, 
1893 -, 600 
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OFFICK   OF   lURIGATlON   INQUIKY. 

Copies. 
Bulletin  No.  1  of  the  Office  of  Irrigation  Inquiry.     Abstract  of  the  Laws 
of  the  Several  States  and  Territories  on  Irrigation  and  Water  Rights. 
Pp.  180.     September,  1893 2,500 

DIVISION   OF   MICROSCOPY. 

Report  of  the  Microscopist  for  1892.  (From  the  Report  of  the  Secretary  of 
Agriculture  for  1892. )     Pp.  281-292,  pis.  9.    J  une,  1893 10,000 

DIVISION   OF   ORNITHOLOGY   AND   MAMMALOGY. 

Ornithological  Bulletin  No.  3.  The  Hawks  and  Owls  of  the  United  States. 
Pp.  210,  pis.  26.    February,  1893 5,000 

Ornithological  Bulletin  No.  4.  The  Prairie  Ground  Squirrels  or  Spermo- 
philes  of  the  Mississippi  VaUey.    Pp.  69,  pis.  3.    October,  1893 5, 000 

North  American  Fauna  No.  7.  The  Death  Valley  Expedition :  A  Biological 
Survey  of  Parts  of  California,  Nevada,  Arizona,  and  Utah.  Part  2.  (Reports 
on  Birds,  Reptiles,  and  Batrachians,  Fishes,  Insects,  MoUusks,  Desert  Trees, 
and  Shrnbs,  Desert  Cactuses,  and  Yuccas,  and  List  of  Localities  of  the 
Region  Traversed.)    Pp.  384,  pis.  14,  maps  5.    May,  1898 4, 850 

Report  on  the  Ornithology  of  the  Death  Valley  Expedition  of  1891,  Compris- 
ing Notes  on  the  Birds  Observed  in  Southern  California,  Southern  Nevada, 
and  Parts  of  Arizona  and  Utah.  (From  North  American  Fauna  No.  7.) 
Pp. 7-158,  Imap.    July,  1893 150 

Annotated  List  of  the  Reptiles  and  Batrachians  Collected  by  the  Death  Val- 
ley Expedition  in  1891,  with  Descriptions  of  New  Species.  (From  North 
America  Fauna  No.  7.)    Pp.  159-228,  pis.  4.    July,  1893 150 

Report  on  the  Fishes  of  the  Death  Valley  Expedition,  Collected  in  Southern 
(Jalifornia  and  Nevada  in  1891,  with  Descriptions  of  New  Species.  (From 
North  American  Fauna  No.  7. )    Pp.  229-234,  pis.  5,  6.    July,  1893 150 

Report  on  a  Small  Collection  of  Insects  made  during  the  Death  VaUey  Expedi- 
tion ;  List  of  Diptera  from  Death  Valley,  California,  and  Adjoining  Regions ; 
Hemiptera  and  Heteroptera  of  the  Death  Valley  Expedition.  (From 
North  American  Fauna  No.  7.)    Pp.  235-268.    July,  1893 150 

Report  on  the  Land  and  Fresh-water  Shells  Collected  in  California  and 
Nevada  bv  the  Death  Valley  Expedition,  Including  a  few  Additional  Spe- 
cies Obtained  by  Dr.  C.  Hart  Merriam  and  Assistants  in  parts  of  the  South- 
western United  States.  (From  North  American  Fauna  No.  7. )  Pp.  269-283. 
July,  1893 150 

Notes  on  the  Distribution  of  Trees  and  Shrubs  in  the  Deserts  and  Desert 
Ranges  of  Southern  California,  Southern  Nevada,  Northwestern  Arizona, 
and  Southwestern  Utah;  Notes  on  the  Geographic  and  Vertical  Distribu- 
tion of  Cactuses,  Yuccas,  and  Agave,  in  the  Deserts  and  Desert  Ranges  of 
Southern  California,  Southern  Nevada,  Northwestern  Arizona,  and  South- 

^  western  Utah.  (From  North  American  Fauna  No.  7.)  Pp.  285-359,  pis. 
9,  maps  4.    July,  1893 150 

List  of  Localities  in  California,  Nevada,  and  Utah  Visited  by  the  Death  Vallev 
Expedition  of  1891.  (From  North  American  Fauna  No.  7.)  Pp.  361-384, 
Imap.  July,  1893 150 

Report  of  the  Ornithologist  and  Mammalogist  for  1892.  (From  the  Report 
of  the  Secretary  of  Agriculture  for  1892.)  Pp.  181-200,  pis.  5.  August, 
1893 500 

DIVISION   OF   POMOLOGY. 

Report  of  the  Pomologist  for  1892.  (From  the  Report  of  the  Secretary  of 
Agriculture  for  1892.)     Pp.  247-280,  pis.  13.    June,  1893 10, 000 

DIVISION   OF   RECORDS   AND   EDITING. 

Report  of  the  Chief  of  the  Division  of  Records  and  Editing  for  1892.  (From 
the  Report  of  the  Secretary  of  Agriculture  for  1892.)  Pp.  497-508.  June, 
1893 600 

DIVISION   OF   STATISTICS. 

Report  No.  5,  Miscellaneous  Series.  Production  and  Distribution  of  the 
Principal  Agricultural  Products  of  the  World.     Pp.  205.     March,  1893  ...     10, 000 

Report  No.  6,  Miscellaneous  Series.  Rice:  Its  Cultivation,  Prothiction,  and 
Distribution  in  the  United  States  and  Foreign  Countries,  with  a  Chapter 
on  the  Rice  Soils  of  South  Carolina.    Pp.  89.    April,  1893 5, 000 
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Report  No.  7,  Miscollaneons  Series.  An  Agricultural  Survey  of  Wyoming. 
Pp.72,  Imap.     May,  1893 8,000 

Statistical  Report  No.  101.  Report  of  the  Statistician,  January  and  Febm- 
ary,  1893.  Contents:  Agriculture  in  France;  Report  on  Hungarian  Mill- 
inj^;  'Fhe  Canning  Industry;  Tobacco  Experiments  in  Texas;  European 
Crop  Report  for  February;  Farm  Animals  of  the  World;  Transportation 
Kates.     Pp.  71.     [February,  1893.] 20,000 

Report  upon  the  Numbers  and  Values  of  Farm  Animals,  and  on  Cotton  Dis- 
tribution.    Pp.  20.     February,  1893 20,000 

Report  on  Distribution  and  Consumption  of  Corn  and  Wheat.  Pp.  16. 
March,  1893 20,000 

Statistical  Report  No.  102.  Report  of  the  Statistician,  March,  1893.  Con- 
tents: Agriculture  in  Alaska;  Foreign  Official  Crop  Estimates;  European 
Crop  Report ;  Wheat  Crop  of  the  World :  Transimrtatiou  Rates.     Pp.  71-95.    20, 000 

Statistical  Report  No.  103.  Report  of  the  Statistician,  April,  1893.  Con- 
tents: Condition  of  Winter  Grain;  Notes  concerning  wheat  from  reports 
of  State  agents  and  county  correspondents;  Condition  of  Farm  Animals; 
European  Crop  Report ;  Transportation  Rates.     Pp.  97-140 20,  000 

Statistical  Report  No.  104.  Report  of  the  Statistician,  May,  1893.  Contents : 
Condition  of  Winter  Grain ;  Mowing  Lands  and  Pastures ;  Progress  of  Cot- 
ton Planting;  Spring  Plowing;  Changes  in  L>Top  Areas;  Temperature  and 
Rainfall:  Notes  from  Reports  of  State  Agents;  The  Cotton  Crop  of  India 
for  the  Year  1892- i»3;  Euroi)ean  Crop  Report  for  May,  1893;  Transporta- 
tion Rates.     Pp.  141-178 20,000 

Statistical  Report  No.  105.  Report  of  the  Statistician,  June,  1893.  Contents : 
Crop  Report  for  June;  Agriculture  in  the  Caucasus:  The  Customs  Tariff 
in  Martinique;  Agricultural  Produce  Statistics  of  the  United  Kingdom; 
Transportation  Rates.    Pp.  179-221 20,000 

Statistical  Report  No.  106.  Report  of  the  Statistician,  July,  1893.  Contents: 
Crop  Report  for  July;  Statistics  of  Ontario;  Foreign  Import  Duties  on 
Wheat:  Notes  on  Foreign  Agriculture;  Use  of  Mai^e  of  the  United  States 
in  Mexico;  Transportation  Rates.     Pp.  223-270 20,000 

Statistical  Report  No.  107.  Report  of  the  Statistician,  August,  1893.  Con- 
tents: Crop  Report  for  August;  Notes  on  Foreign  Agriculture;  Wheat 
Crop  of  India  for  1893;  Production  of  Corn  in  New  South  Wales;  Domes- 
tic and  Transatlantic  Freight  Rates.     Pp.  271-322 20,000 

Statistical  Report  No.  108.  Report  of  the  Statistician,  September,  1893. 
Contents:  September  Crop  Report;  Agricultural  Retumsof  Great  Britain; 
Ontario  Crop  Report;  Crops  in  Germany;  Notes  from  United  States  Con- 
sular Officers  in  Scotland,  France,  Germany,  Relgium,  Cochin-China,  and 
Ont^irio;  Domestic  and  Transatlantic  Freight  Rates.     Pp.  323-3tj9 HO^OOO 

Statistical  Report  No.  109.  Report  of  the  Statistician,  October,  1893.  Con- 
tents: October  Crop  Report:  Notes  from  Roportsof  State  Agents;  Imports 
of  Hay  into  the  United  Kingdom ;  Cereal  Crops  of  France  and  Italy  for  1893; 
Citrus  Fruit  Crop  in  Italy  for  1892-'93;  Production,  Commerce,  and  Con- 
sumption of  Wine  in  Italy;  Corn  as  Feed  for  Horses  in  Germany;  Reports 
from  Consular  Officers  relating  to  crops  in  Germany,  Scotland,  New 
Brunswick,  and  Ontario;  Domestic  and  Transatlantic  Freight  Rates.  Pp. 
371-414 20,000 

Statistical  Report  No.  110.  Rex>ort  of  the  Statistician,  November,  1893. 
Contents:  November  Crop  Report;  Notes  from  Reports  of  State  Agents; 
Imi»ort8  of  American  Wheat  Flour  into  Europe;  the  Hop  Crop  of  Eng- 
land for  1893j  the  Beet-Sugar  Production  of  Europe  for  the  Year  1893-^94; 
Ajrriculture  in  Great  Britain  and  Ireland;  Notes  from  U.  S.  Consular 
Oilicers  regarding  crops  in  Ontario,  Spain,  Cochin-China,  Korea,  Scotland, 
and  Egypt;  Domestic  and  Transatlantic  Freight  Rates.     Pp.  415-458 18,000 

Monthly  Crop  Synopsis.  (A  four-page  summary  of  the  condition,  prospects, 
yields,  ])rice,  distribution,  and  consumption  of  crops,  and  the  number  and 
value  of  farm  animals.  Issued  soon  after  the  10th  of  each  month  for 
prompt  and  wide  circulation  in  advance  of  the  more  extended  monthly 
crop  report  from  which  it  is  condensed.) 

January  Synopsis.     (From  Decemljer  Crop  Report) 122,500 

February  Synopsis.     (From  Statistical  Report  No.  101) 122, 500 

March  Synopsis.     ( From  Statistical  Report  No.  102) 1 22, 500 

April  Synopsis.     (From  Statiscal  Report  No.  103) 122,500 

May  Synopsis.     (From  Statistical  Report  No.  104 ) 122, 700 

June  Synopsis.     (From  Statistical  Report  No.  10.">) 122,700 

July  Synopsis.     (From  Statistical  Report  No.  lOG) 123. 700 

August  Synopsis.     (From  Statistical  Report  No.  107) 122, 700 

September  Synopsis.     (From  Statistical  Report  No.  108) 126, 700 


DIVISION  OP   RECORDS  AND   EDITING.  407 

Monthly  Crop  Synopaia— Continued.  Copiea- 

Ottober  Synopsis.    (From  Statistical  Report  No.  109) 126,700 

November  Synopsis.     (From  Statistical  Ueport  No.  110) 126,  700 

December  Synopsis.    (From  Statistical  Report  No.  Ill) 126, 700 

Report  of  the  Statistician  for  1892.  (From  the  Report  of  the  Secretary  of 
Agriculture  for  1892.)    Pp.  403-470.     June,  1893 600 

DIVISION  OF  VRGETABLB  PATHOLOOT. 

Bulletin  No.  4  of  the  Division  of  Vegetable  Pathology.    Experiments  "with 

Fertilizers  for  the  Prevention  and  Cure  of  Peach  Yellows,  1889-1892.    Pp. 

197,pls.33.    July,  1893 5,000 

Jourual  of  Mycology.     (Devoted  to  the  study  of  fungi,  especially  in  their 

relations  to  plant  diseases.    With  illustrations.) 
Vol.  VII,  No.  3.    Pp.  V,  195-331,  pis.  18-31,  figs.  3,  diagrams  2,  chart  1. 

June,  1893 2,600 

Experiments  in  Preventing  Leaf  Diseases  of  Nursery  Stock  in  Western  New 

York.     (From  the  Journal  of  Mycology,  Vol.  VII,  No.  3.)    Pp.  240-204,  pis. 

21-29,  diagrams2.    July,  lb03 500 

Circular  No.  13  of  the  Division  of  Vegetable  Pathology.    Circular  of  inquiry 

relative  to  "  Leaf  Curl "  of  peach  trees.     Pp.  3,  letter  size.    December,  1893      3, 000 
Report  of  the  Chief  of  the  Division  of  Vegetable  Pathology  for  lb92.     (From 

the  Report  of  the  Secretary  of  Agriculture  for  1892.)    Pp.  215-246,  pis.  4. 

July,  1893 600 

WBATHBR  BUREAU. 

Weather  Bureau  Bulletin  No.  7.  Report  of  the  First  Annual  Meeting  of  the 
American  Association  of  State  Weather  Services  Cooperating  with  the 
Weather  Bureau,  U.  S.  Department  of  Agriculture.  Pp.  49,  figs.  6.  Feb- 
ruary, 1893 6,600 

Weather  Bureau  Bulletin  No.  8.  Report  on  the  Climatology  of  the  Cot- 
ton Plant.    Pp.68,  charts  7.    April,  1893 7,500 

Weather  Bureau  Bulletin  No.  9.  Report  on  the  Forecasting  of  Thunder- 
storms during  the  Summer  of  1892.    Pp.  54,  charts  6.    July,  1893 7, 500 

Weather  Bureau  Bulletin  No.  10.    The  Climate  of  Chicago.    Pp.  137,  figs.  26. 

August,  1893 5,000 

Bulletin  A  of  the  Weather  Bureau.    Summary  of  International  Meteorologi- 
cal Observations.    Size,  19  by  24  inches.     Pp.  10,  charts  61.    August,  1893.  500 
Monthly  Weather  Review.     (A  summary  by  months  of  weather  conditions 
throughout  the  United  States,  based  upon  reports  of  nearly  3,000  regular 
and  voluntary  observers.    Size,  quarto.) 

Vol. XX, No.  11. November,  1892.     Pp.  289-818,  charts  6 3,455 

Vol.  XX,  No.  12,  December,  1892.     Pp.  319-346,  charts  7 3, 500 

Vol.  XX,  Supplement  to  No.    12.      (Annual  summary  for  1892.)    Pp. 

347-362,  charts  7 3,525 

Vol.  XXI,  No.  1,  January,  1893.    Pp.30,charU9 3,610 

Vol. XXI,  No. 2,  February,  1893.   Pp. 31-60,  charts  8 3,635 

Vol.  XXI,  No.  3,  March,  1893.    Pp.  61-90,  charts  6 3,635 

Vol.  XXI,  No. 4,  April,  1893.     Pp.  91-122,  charts  6 3,680 

Vol.XXI,  No.6,  May,  1893.    Pp.  123-152,  charts  6 3,680 

Vol.  XXI,  No.6,  June,  1893.    Pp.  153-178,  charts  5 3,680 

Vol.  XXI,  No.  7,  July,  1893.     Pp.  179-204,  charts  5 3,680 

Vol.  XXI,  No.  8,  August,  1893.    Pp.  205-240,  charts  5 4,188 

Vol.  XXI,  No.  9,  September,  1893.    Pp.  241-267,  charts  6 3,731 

Vol.  XXI,  No.  10,  October,  1893.    Pp.  268-308,  charts  6 3, 825 

Report  of  the  Chief  of  the  Weather  Bureau,  1891-'92.  (Devoted  chiefly  to 
tables  recording  climatological  data  for  the  years  1891  and  1892.)    Quarto, 

pp.  528,  pis. 4,  figs.  23.    December,  1893 8,000 

Parts  I  to  Vl,  inclusive,  of  the  Report  of  the  Chief  of  the  Weather  Bureau, 
1891-'92,  printed  separately.    Quarto. 
Part  I.    Contents:  Introduction,  List  of  Observing  Stations,  Descrip- 
tion of  Instruments,  and  Instrumental  Corrections — Methods  of  Reduc- 
tion.    Pp.  7-48,  figs.  22.     December,  1893 1,000 

Part  II.  Contents:  Hourly  Averages  of  Atmospheric  Pressure,  Temper- 
ature, and  Wiud  from  the  Records  of  Self-recording  Instruments  at 

Twenty-eight  Stations.    Pp.  49-139.    December.  1893 1, 000 

Part  III.  Contents:  Monthly  and  Annual  Meteorological  Summaries  for 

Weather  Bureau  Stations.    Pp.  141-303.     December,  1893 1,000 

Part  IV.  Contents :  Monthly  and  Annual  Mean  Temperature  and  Annual 
Extremes  of  Temperature,  together  with  the  Dates  of  First  and  Last 
Killing  Frost.    Pp.  305-365.    December,  1893 1,009* 
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Copies. 
Parts  I  to  VI,  inclusive,  of  Report  of  Chief  of  Weather  Barean,  etc. — Cont'd. 
Part  V.    Contents :  Montnly  and  Annual  Precipitation — All  Stations. 

Pp.  367-433.     December,  1893 1,000 

Part  VI.    Contents:  Miscellaneous  Meteorological  Tables  and  Reports. 

Pp.  435-528^  pis.  4,  fig.  22.     December,  1893 1,000 

Report  of  the  Chief  of  the  Weather  Bureau  for  1892.  (From  tho  Report  of 
the  Secretary  of  Agriculture  for  1892.)    Pp.  iv,  551-626,   u,  pis.  4.  July, 

1893 9,000 

Certain  Climatic  Conditions  of  the  Two  Dakotas.     Size,  9i  by  11 J  inches, 

with  maps,  charts,  and  appendixes.    Pp.  206.    June,  1893 2, 000 

Anemometry.  A  circular  of  general  information  respecting  the  theory  and 
operation  of  typical  instruments  for  indicating,  measuring,  and  automat- 
ically recording  wind  movement  and  direction,  with  detailed  instructions 
for  the  erection  and  care  of  those  instruments  of  the  Weather  Bureau  pat- 
tern.   Circular  D,  Instrument  Room.     Pp.  40,  figs.  18.    March,  1893 1, 000 

Instructions  for  Using  Marvin's  Weighing  Kain  and  Snow  Gauge.    Circular 

E,  Instrument  Room.     Pp.  16,  figs.5.    October,  1893 500 

Instructions  for  using  Glass  Electrical  Sunshine  Recorder.     Pattern,  1893. 

Size,  6  by  91  inches.    Pp.4,  figs. 2.    June,  1893 200 

Instructions  to  Special  Rainfall  Observers  of  the  Weather  Bureau.    Pp.  22. 

November,  1893 300 

Daily  River  Stages  at  River-gauge  Stations  on  the  Principal  Rivers  of  the 
Unite<l  States  for  the  years  1890,  1891,  1892.    Size,  81  by  10  inches.    Pp. 

Lxvii,  439,  charts  12.     May,  1893 60 

Description  of  River  Gauges,  Bench  Marks,  Danger  Lines,  Low  Water  and 
Flood  Marks  at  United  States  Weather  Bureau  River  Stations.  (From 
Daily  River  Stages  at  River-gauge  Stations  on  the  principal  Rivers  of  the 
United  States  for  the  years  1890,  1891,  1892.)     Pp.  lxvii.     Size,  81  by  10 

inches.     May,  1893 800 

Rainfall  Laws,  Deduced  from  Twenty  Years  of  Observation.    Pp.  94,  figs. 

16.     December,  1893 100 

Weather  Map.     (Issued  twice  dailv,  showing  weather  conditions  through- 
out the  United  States,  and  furnishing  forecasts  of  probable  changes.) 
Edition  published  at  Washington,  D.  C.     Size,  19  by  24  inches.    Aver- 
age daily  issue 700 

Editions  published  at  various  stations  of  the  Weather  Bureau  outside 

of  Washington,  D.  C.  Size,  13i  by  221  inches.  Average  daily  issue.  9,562 
Weather  Crop  Bulletin.  (A  brief  summary  of  the  condition  of "wreather  and 
crops  of  tho  United  States,  showing  by  maps  and  tables  the  departures 
from  normal  temperature  and  rainfallfor  the  period  covered  by  tho  bulletin. 
Issued  weekly  from  April  to  October,  inclusive,  a  separate  monthly  edition 
being  continued  throughout  the  year,  and  all  issues  bein^  numbered  con- 
secutively in  the  order  of  their  appearance.     Uniform  with  weather  map 

in  size  and  form.)    Nos.  1  to  32.    Average  number  of  each  issue 2, 700 

Daily  Bulletin.  (Issued  at  Weather  Bureau  stations  outside  of  Washington, 
D.  C,  showing  the  weather  conditions  at  selectcil  stations  of  the  Bureau, 
tho  data  being  telegraphed  to  the  various  observers,  who  enter  the  same 
and  cause  the  bulletins  to  be  digplayed^  as  in  the  case  of  the  weather 

maps.)    Size,  8  by  10  inches  and  10  by  16  lucbes.    Average  daily  issue 2, 710 

Lake  Storm  Bulletin.     (IsKued  whenever  severe  storms  pass  across  the  region 
of  the  Great  Lakes  during  the  season  of  navigation,  and  furnished  for  dis- 
tribution to  observers  at  all  Weather  Bureau  stations  on  the  lakes.) 
No.  1.     Storm  of  October  4  to  October  7,  inclusive.     Size,  19  by  20  inches. 

October?,  1893 775 

No.  2.     Storm  of  October  5  to  October  14,  inclusive.     Size,  19  by  20  inrhes. 

October  17,  1893 1,000 

No.  3.     Storm  of  November  16  and  17.     Size,  19  bv  24  inches.    November 

18,  1893 980 

No.  4.     Storm  of  November  20  to  November  23,  inclusive.     Size,  19  by 

24  inches.     November  23,  1893 1,000 

No.  5.     Storm  of  December  14  to  Deceml  cr  16,  inclusive.     Size,  19  by  24. 

December  16,  1893 1, 000 

Current  Chart  of  the  Great  Lakes.     Size,  24  by  :'3  iuches.     October,  1893 5, 000 

Snow  Chart.  (Issued  weekly  enuring  the  season,  showing  depth  of  snow  on 
ground  and  ice  in  rivers  aiid  harbors.)     Size,  19  by  231  iuches.     Fifteen  of 

these  charts  were  issued  during  the  year.     Total  nuniber 5, 824 

The  Development  and  Movement  of  Cyclones,  as  show'n  in  the  morning  and 
evening  weather  maps,  April  2-6,  1892.  Size,  111  hy  14  iuches.  Charts  9. 
September,  1893 1,100 


REPORT  OF  THE  SUPERINTENDENT  OF  THE  DOCUMENT  ANB 

FOLDING  ROOM. 


^IR:  I  have  the  honor  to  submit  herewith  my  report  on  the  work  of 
the  Document  and  Folding  Boom  for  the  year  1893. 
Very  respectfully, 

Wii-L  H.  Bane, 

Superintendent 

Hon.  J.  Steblino  Morton, 

Secretary. 


On  assuming  charge  of  this  division,  July  12, 1893,  it  was  at  onot 
apparent  that  a  thorough  reorganization  of  the  work  was  greatly  to  b% 
desired,  indeed,  imperatively  necessary.  This  task  was  at  once  under- 
taken, and,  thanks  to  a  previous  long  experience  in  this  class  of  work, 
it  is  believed  to  have  been  effected  on  the  right  lines. 

The  assistants  in  the  division  were  x)erforming  their  duties  under 
many  disadvantages  as  the  result  of  not  having  their  work  system* 
atized.  It  was  easy  to  see  that  with  a  well-defined  and  properly  exe- 
cuted plan  the  force  could  accomplish  nearly  three  times  the  amount 
of  work.  The  success  attained  by  the  methods  at  once  adopted  is  the 
strongest  evidence  that  the  pressing  need  of  the  division  was  a  better 
system,  in  order  to  facilitate  the  handling  of  the  enormous  quantity  of 
documents  issued  by  the  Department. 

The  clerks  and  folders  are  now  better  trained  to  their  respective 
duties,  and  the  result  is  that  the  division  is  at  present  handling  50  per 
cent  more  mail  than  ever  before  in  its  history,  and  doing  it  with  the 
same  force,  while  the  labor  of  each  employee  is  not  perceptibly  increased* 

The  large  number  of  publications  handled  by  this  division  necessi- 
tated the  placing  of  one  of  the  clerks  in  charge  of  the  stock  rooms,  and 
a  system  of  checking  has  been  adopted  in  accordance  with  which  no 
book  can  be  mailed  either  to  parties  on  a  permanent  list  or  a  single 
copy  order  without  a  voucher  or  request  being  duly  entered  on  the  stock 
book.  This  clerk  by  reference  to  his  stock  book  can  give  accurately 
the  number  of  volumes  on  hand  and  at  the  same  time  by  a  system 
recently  devised  avoid  the  danger  of  duplicating  orders.  The  mailing 
lists  are  growing  daily  and  call  for  careful  attention  at  all  times. 

Aside  from  the  addressed  franks  received  from  the  diflferent  divisions 
of  the  Department  the  number  of  franks  written  in  the  Folding  Boom 
during  the  past  year  reached  the  unprecedented  figure  of  900,000.  In 
addition  to  these  there  were  also  addressed  and  mailed  to  correspond- 
ents supplies  aggregating  200,000  letter  sheets  and  ciiculars  and  500,000 
envelopes. 
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The  advance  notices  compiled  and  prepared  by  the  Division  of  Kecorrls 
and  Editing  and  mailed  by  this  division  liave  amounted  to  200,000,  and 
the  number  of  letters  and  postals  has  agj;;regated  14,000. 

The  practice  has  been  adopted  of  sending  a  return  postal  card  with 
each  publication  mailed  from  the  division,  requesting  the  recipient  to 
acknowledge  same  and  return  to  the  Department.  This,  of  course, 
involves  a  great  amount  of  work,  but  so  far  it  has  been  handled  wit.U- 
out  extra  addition  to  the  force,  which  is  capable  of  and  doing  efficient 
work  most  expeditiously  and  in  a  manner  highly  satisfactory  to  tlie 
patrons  of  this  division  and  to  its  superintendent. 

It  is  i)roper  that  your  attention  should  be  called  to  the  inaclequate 
facilities  for  storing  and  handling  the  large  number  of  publications 
received  at  this  division.    More  room  is  needed  to  store  all  the  publica- 
tions so  that  they  may  be  so  conveniently  placed  as  to  facilitate  their 
being  handled  properly  and  promptly  in  the  preparation  for  mailing". 
Again,  it  is  absolutely  essential  that  something  should  be  done  to  rem- 
edy the  inflammable  character  of  the  building  now  occupied  by  thi.s 
division.    Considering  the  great  number  of  valuable  publications  and 
documents  that  are  stored  in  this  building  and  the  combustible  mate- 
rial which  occupies  another  portion  of  the  same  structure  it  is  indeed 
marvelous  that  a  disastrous  conflagration  has  not  already  swept  the 
publications  of  the  Department  out  of  existence. 


REPORT  OF  THE  CHIEF  OF  THE  DIVISION  OF  ACCOUNTS  AND 

DISBURSEMENTS. 


SiB:  I  have  tbo  honor  to  present  herewith  a  report  showing,  in  a 
condensed  form,  the  work  of  the  Division  of  Accounts  and  Disburse- 
ments during  the  year  1803. 
Very  respectfully, 

F.  L.  Evans, 

Chief. 
Hon.  J.  Steeling  Morton, 

Secretary. 


WORK  OP  THE  7BAH. 

The  statements  of  appropriations  and  disbursements  presented  in 
this  report  are  necessarily  for  the  fiscal  year  1893.  During  this  period 
disbursements  were  made  aggregating  $2,350,879.80.  This  amount 
appears  in  detail  in  the  following  table,  together  with  the  sums  appro- 
priated for  the  preceding  fiscal  year,  and  amounts  unexpended  on  each, 
including  supplemental  account,  and  representing  practically  all  pay- 
ments to  be  made  on  a  majority  of  the  appropriations. 

Statement  ahoiving  appropriaiiona  for  the  fiscal  year  1893,  amount  disbursed  during  the 
year,  and  the  unexpended  balance  covered  into  the  Treasury 


Object  of  appropriation. 


Salaries,  Department  of  A  gricnlture 

Collecting  agriniltiiral  ntatisties 

Investigating  foreign  domauda  for  United  States  agricul- 
tural products , 

Botanical  inreatigntions  and  experiments 

Investigating  the  history  and  habits  of  in.sccts , 

Investigations  in  ornithology  and  mammalogy 

Poraological  informat  ion 

Microscopical  invt'st i^ations 

Ve«xotable  pathological  investigations  and  experiments , 

Laboratory 

Adulteration  of  food 

Fiber  investigations 

Eeport  on  forent  ry 

Illustrations  and  en jjni viiigs 

Piirchnse  and  distribnlion  of  valuable  scids 

Printing,  labor,  n:nt«'r.al.  v'.c. , 

Docuiuent  and  Foldin^i;  i:o<»ni 

ExiM'rimeutal  gardens  aii<l  grounds 

Museum 

Fnrniture,  cases,  and  repairs 

Library  

Postage , 


AmoTint 

Amount 

Amount 

appropriated. 

disbursed. 

ponded. 

$256, 800.  on 

$253, 806. 30 

$2,903.70 

10l»,  000. 00 

87, 879.  48 

12. 120. 52 

10,  oro.  00 

7, 546. 86 

2,453.14 

27, 50!».  00 

27. 448. 37 

51.63 

17,  8U0.  CO 

17, 200. 80 

509.20 

15,  CKJO.  00 

14, 947.  TJ 

52.23 

5, 01  a  '10 

4, 745. 04 

254.06 

2,  0  I)  ( 0 

1.  VS2.  98 

17.02 

20. 00 ;.  (JO 

19,  970.  92 

23.08 

6. 90).  ( 0 

6.  IHM).  00 
9,  85 ;.  50 

12.  5m  00 

2,646.50 

5. 0!W.  00 

4,  9.)7. 07 

2.93 

12,  OiJJ.  00 

11.9:3.39 

66.61 

2,  (K) ).  CO 

1.900.73 

93.27 

130,0; -0.(0 

120.rci7.0l 

302.99 

5,  4(10.  00 

5.  2S1).  86 

119.14 

2.  0  0  00 

l,(ij:i.  55 

370.  15 

2rt.:>',hj.oo 

2K  11 -..(9 

384  M 

4.  U.  0.00 

3,  97:j.  (57 

2'5.  Mi 

lo.ooi*.  i^ 

8, 740.  60 

1, 2  >!>  40 

3,  000.  00 

2.517.r»5 

48-J.  .15 

5.000.00 

3. 705.  OU 

l.2i)o.00 
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Statement  showing  appropriatione  for  the  fiscal  year  1893,  etc. — Continaad. 


Object  of  appropriiitioB. 


Contingent  expenses 

Qnarantiue  stations  for  neat  cattle 

Agricultural  experiment  statious 

Experiments  in  the  manufacture  of  sugar 

Irrigation  investigations 

Experiments  in  the  production  of  rainfall 

Bureau  of  Animal  Industry  

Total 

Weather  Bureau: 

Salaries 

Fuel,  lights,  and  repairs 

Contingent  expenses 

General  expenses 

•General  expenses,  salaries 

W.  B.  stauons  on  M.  and  T.  Bay  Isles,  in  Lake  Huron 

Total— Weather  Bureau 

Grand  total  for  the  Department 


Amount 

Amount 

Jkmoujkt 

appropriated. 

disbursed. 

unex- 
pended. 

$25,000.00 

$22,396.64 

#2.003.49 

15, 000. 00 

12. 574. 78 

S.  •496.27 

20,000.00 

18, 790. 15 

1.209.  as 

20,000.00 

19, 978, 38 

21.M 

6,000.00 

4,930.67 

1,  0«9.3S 

10, 000. 00 

4, 913. 59 

6.086.41 

850,000.00 

724.213.18 

126,786.82 

1.  626, 400. 00 

1,462,606.78 

162.  708.  22 

176, 306.  22 

172,876.68 

S.51&54 

»,  700. 00 

8, 451. 53 

1,248.47 

18,700.00 

11.857.46 

1.842.54 

368,065.50 

855,516.72 

18,448.78 

320,900.00 

827,822.91 

2,077.06 

15.000.00 

11,657.72 

8,342.28 

913,660.72 

888,188.02 

25.477.70 

2,540.060.72 

2.350,879.80 

189,180.92 

An  itemized  statement  of  these  expenditures  has  recently  been  made 
to  Congress,  ordered  to  be  printed,  and  will  shortly  appear  in  panphlet 
form  for  distribution. 

During  the  fiscal  year  the  Division  of  Accounts  audited  and  paid 
14,344  accounts.  There  were  drawn  in  settlement  thereof  22,895  checks, 
involving  $2,350,879.80.  Of  the  gross  amount  paid  about  $1,725,000 
was  for  compensation,  the  remainder  covering  an  infinite  variety  of 
payments,  in  sums  varying  from  a  few  cents  to  thousands  of  dollars. 

Disbursements  have  been  made  from  the  appropriations  for  the  cur- 
rent fiscal  year  to  December  1, 1893,  amounting  to  $682,289.94.  Com- 
paring these  amounts  in  detail  with  the  expenditures  during  the  same 
period  of  last  year,  i.  e.,  July  1  to  December  1, 1892,  we  have  the  fol- 
lowing table  showing  a  decreased  monthly  expenditure  of  $20,190.69: 

Comparison  of  expenditures  during  the  five  months,  July  1  to  December  X,  in  the  years 

1892  and  1893. 


Object  of  appropriation. 


SolarioH,  Department  of  Agriculture 

Collecting  agricultural  statistics 

Investigating  foreign  demands  for  United  States  agrioultural  proilucta 

Botanical  investigations  and  experiments 

Investigating  the  history  and  habit  of  insects 

Investigations  in  ornithology  and  mammalogy 

Pomological  information , 

Microscopical  investigations 

Vegetable  pathological  investigations  and  experiments 

Laboratory 

Adulteration  of  food 

Fiber  investigations 

Report  on  forestry 

Illustrations  and  engravings 

Purchase  and  distribution  of  valuable  seetla 

Printing.  labor,  material  .etc 

Document  and  Folding  Room 

Experimental  gardens  and  grounds 

Museum 

Furniture,  cases,  and  repairs 

Library 

Postage 

Contingent  expenses 

Quarantine  stations  for  neat  cattle , 

Agricultural  experiment  stations 

Xxperiments  in  the  mauufaelure  of  sugar 


Dec.  1, 1892. 

1)60.1.1898. 

Iiee,  546. 63 

I96.765.74 

20, 908.  44 

20.472.53 

1.  264. 09 

2,860.11 

12,3J2.08 

10,629.88 

G.  487. 65 

7, 385. 61 

6, 085. 26 

5,440.36 

1,571.65 

1, 790. 85 

210.33 

388.09 

7.  50:i.  11 

5,330.32 

4, 028.  93 

1,394.  a 

2.  275. 08 

2,928.31 

3. 022.  84 

1,090.76 

5, 014. 17 

5.788.04 

419.66 

153.40 

39,  620.  76 

61,434.63 

2,299.55 

1, 918. 40 

702. 93 

1.396.48 

14,002.60 

11,980.34 

1.466.44 

924.56 

4. 305.  97 

2.558.39 

939.84 

1,066.27 

915.00 

805.00 

8. 502.  38 

6,713.49 

4,415.03 

2,006.43 

6, 897.  86 

7. 709. 80 

13.391.83 

8,803.80 

DIVISION   OF   ACCOUNTS   AND   DISBURSEMENTS. 
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Comparison  of  expenditures  during  the  five  months y  July  1  to  December  i,  t«  the  years 
1892  and  i595— Continued. 


Object  of  appropriation. 


Irrigation  inyestigations 

Experiments  in  the  production  of  rainfall . 

Inquiries  relating  to  public  roads 

Bureau  of  Animal  Industry 


Total. 


Weather  Bureau : 

Salaries 

Fuel,  lights,  and  repairs 

Contingent  exi>ense8 

Generid  expenses 

General  expenses,  salaries 

W.  B.  stations  on  the  M.  and  T.  Bay  Isles  in  Lake  Huron . 


Total  "Weather  Bureau 

Grand  total  for  the  Department . 


Dec.  1, 1892. 

Dec.  1,1893. 

11,560.78 
3, 074  55 

$2, 008. 10 

432.46 

232,489.45 

169, 333. 34 

522, 266. 89 

435. 509. 37 

71,254.82 

3, 103. 56 

4, 409. 80 

73, 010. 43 

109, 129. 22 

69.67 

64,201.67 

2,978.96 

1,641.54 

66,875.87 

112,082.53 

260, 976. 50 

246,780.57 

783,243.39 

682,289.94 

Below  is  presented  a  comparison  of  the  appropriations  of  the  cur- 
rent fiscal  year  with  the  estimates  of  appropriations  for  the  fiscal  year 
ending  Jane  30, 1895.  This  latter  shows  a  reduction  in  amount  over 
the  appropriations  for  the  current  year  of  $1,089,656.94,  which  includes 
$160,000  less  in  the  Bureau  of  Animal  Industry,  $100,400  in  the  Seed 
Division,  and  $720,000  in  agricultural  experiment  stations.*  Omit- 
ting the  last  item,  there  remains  areduction  of  $369,656.94  in  favor  of  the 
estimates  for  the  coming  fiscal  year. 

Comparison  of  the  appropriations  for  the  fiscal  year  1894  with  (he  estimates  of  appropria- 
tions for  the  fiscal  year  1895. 


Otgect  of  appropriation. 


Salaries,  Department  of  Agriculture 

Furniture,  cases,  and  repairs 

Library,  Department  of  Agriculture 

Museum,  Department  of  Agriculture 

Postage,  Department  of  Agriculture 

Contingent  expenses.  Department  of  Agriculture 

Salaries  uid  expenses.  Bureau  of  Animal  industry 

guarantiue  stations  for  neat  cattle 
oUecting  agricultural  statistics 

Purchase  and  distribution  of  valuable  seeds 

Purchase  and  distribution  of  valuable  seeds,  printing,  etc  . 

Experimental  gardens  and  grounds 

Experimental  gardens  and  grounds,  labor,  etc 

Materials,  Document  and  fx»lding  lloom 

Illustrations  and  engravings 

Laboratory,  chemical  apparatus,  etc 

Laboratory,  adulteration  of  food 

Laboratory,  investigation  of  soils 

Exporimeuta  in  the  manufacture  of  sugar 

Investigating  the  history  and  habits  of  insects 

Botanical  investigations  and  experiments 

Vegetable  pathological  investigation  and  experiments 

Fiber  investigations 

Microscopical  in  vestigatious 

Poraological  information 

Investigations  in  ornithology  and  mammalogy 

Keport  on  forestry 

In(^uiries  relating  to  public  roads 

Irrigation  investigations 


Appropriated 
lor  1894. 


$256, 

10, 

3, 

4, 

5, 

25, 

850, 

15, 

110, 

130, 

5, 

13. 

18, 

2. 

2, 

6, 

15, 


800.00 
000.00 
000.00 
000.  Ot) 
000.  00 
000.00 
000.00 
000.00 
000.  00 
000.00 
400.00 
000.00 
.500.  00 
000.00 
000.00 
900.00 
000.00 


20, 

20, 

30. 

20, 

5, 

2, 

5, 

17, 

20, 

10, 


000.00 
300  00 
000.00 
000.00 
000.00 
000.00 
000.00 
500.00 
000.00 
000.00 
000.00 


Estimated 
for  1895. 


$248,920.00 

10,000.00 

6,000.00 

3,000.00 

5, 000. 00 

25,000.00 

700, 000. 00 

12, 000. 00 

110. 000. 00 

80,000.00 

5,000.00 

11,000.00 

18. 500. 00 

2.000.00 

4,000.00 

6,900.00 

5,000.00 

3.000.00 

10. 000. 00 

20, 300. 00 

25, 000. 00 

20,000.00 


2.000.00 
5,000.00 
17, 600. 00 
21,500.00 
10.000.00 
8,000.00 


*  This  appropriation  was  left  out  of  the  estimates  for  the  ensuing  year  for  the  rea- 
Bon  that  it  was  uot  a  proper  charge  against  the  Department  of  Agriculture.  The 
payment  of  the  money  is  made  hy  the  U.  S.  Treasury  dire<'tly  to  the  Agricultural 
Experiment  Stations,  and  the  Secretary  of  Agriculture  has  no  "control  whateverover 
the  sums  appropriated. 
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Comparison  of  ike  apprcpriaiions  for  the  fiscal  year  1S04,  He, — Continiiocl. 


Object  of  appropriation. 


Appropriatod        Estimated 
lor  1894.  fr»r  18i^. 


A^frimltTiral  exi>orimpiit  ntntioDA. 

OUioe  of  Experiment  Stations 

Nutrition 


t72o,oro.oo 

25, 000.  UU 


925.000.00 
lO.  OOO.  0% 


Total . 


2,372.400.00 


1,379,020.00 


Weather  Barcau: 

Salaries 

l'*ui'l.  lights,  and  repairs  . 

Continj'ent  expenseH 

General  exixjuses 


179.530.00 

9.  700.  00 

13. 700. 00 

748,170.00 


167,  090.  00 

8.  OOJ.OO 

lO,  OOO.  00 

669.  133.06 


Total  —Weather  Bureau 

Grand  total  for  the  Department . 


951,100.00 


854,223.00 


3,323,500.00 


2,233,843.00 


Tbo  accompanying  table  presents,  by  years,  tlie  various  amounts 
appropriated  for  the  U.  S.  Department  of  Agriculture,  together  with 
the  sums  disbursed  on  each,  from  its  inception  as  a  section  of  the  Pat- 
ent Office  in  1839  to  the  year  1893,  inclusive,  covering  a  period  of  fifty- 
five  years  and  involving  a  sum  of  over  $17,000,000,  or  an  average  of 
$309,759.05,  a  most  economic  showing  for  so  important  an  interest  aa 
agriculture  represents. 

The  first  decided  increase  in  the  appropriation  for  the  I>^>artinent 
occurred  in  1888,  when  the  appropriation  for  the  Bureau  of  Animal 
Industry  was  greatly  augmented.  In  1889  the  total  appropriation  was 
largely  increased  owing  to  the  provision  then  made  for  the  "Agricul- 
tural Experiment  Stations ; "  and  the  transfer  of  the  Weather  Bureau  to 
the  Department  in  1891  nearly  doubled  the  total  appropriation. 

It  will  be  noticed  that  the  amount  disbursed  for  certain  years  is 
larger  than  that  appropriated.  This  seeming  inconsistency  is  explained 
by  the  fact  that  the  unexpended  balance  of  the  previous  year  in  each 
case  was  reappropriated. 

Appropriations  and  dishnrsemenis  of  the  U,  S,  Department  of  Agriculture,  1859-189S, 


Tear. 

Amonnt  ap- 
proprlateu. 

Amonnt  die- 
bursed. 

Year. 

Amount  ap- 
proprUteo. 

Amoilnl  di»- 
banied. 

Ig39 

$1, 009. 00 

$500.00 
500.00 

1868 

$279, 020. 00 
210. 197. 70 
156, 440. 00 
188, 180. 00 
197, 070. 00 
204,  620. 92 
257,  690. 00 
337.  380. 00 
249,120.00 
194. 680. 96 
198, 640. 00 
204,900.00 
201,000.00 
255,460.31 
359,  Oil.  05 
480, 468. 68 
416,638.31 
655, 190.  00 
676.  953.  09 
658.  442. 73 
1, 019.  219. 06 
1. 132.  990. 68 
1, 087,  765. 19 

1,  334.  502. 03 
2, 330, 3:{2.  88 

2,  540, 060.  72 

$259,018.20 

1840 

1869 

237, 771).  67 

1841 

1870 

149,500.00 

]8*2.v, 

1,000.00 
2, 000. 00 

2,  000.  00 

3,  0  JO.  00 

1,000.00 
2, 000. 00 
1,071.73 
3,650.00 

1871 

184.268.00 

it^a 

1872 

191.362.91 

1844 

1873 

206,941.77 

1845 

1874 

227,493.11 

18!fi 

1875 

319. 939. 10 

1K47 

3, 000. 00 
4,  500. 00 
4, 500.  00 
4, 500.  00 
6, 500. 00 
6,000.00 
5,000.00 
10, 000.  00 
60,  032. 93 
30,  000. 00 
75. 000. 00 
63,  500.  00 
60, 000. 00 
40,  000.  00 

CO,  con.  00 

04,  OtO.  00 
8U.  000. 00 
119,770.00 
150,  6)4.  (»5 
107.7K7.82 
199, 100. 00 

478.27 

2, 200.  00  i 

4, 282. 22 

4, 500. 00 

4,  500.  00 

6,217.78 

4.196.26 

6, 192.  39 

34,  744. 28 

45,  00!).  00 

85,  000.  00  * 

63,  500. 00 

69,  657.  25 

40.  00!>.  00 

50.  000.  00 

74. 000. 00 

79,63:^.51  1 

104,  840.  70 

155,1(11  05  . 

167. 487.  S2  1 

189,400.00  1 

1 

1870 

208. 021. 14 

1848  .*..* 

1877 

192, 134. 12 

1849  .» 

1878 

197,6.34.04 

18->fj „... 

1879        

204,  860.  CO 

l>i:>l 

1880 

199.861.72 

18,'»2 

1881 

247. 608. 84 

18.53 

1882 

350, 410. 91 

18.'j4 

1883 

463. 013. 20 

1855 

1884 

413,615.27 

J856 

18r>7 

18S5 

1  1880  

558.  1 94.04 
518. 175. 18 

18.'8 

1  1887  

620, 088. 00 

1  KT'O 

1 H88 

1, 003, 355. 13 

ISiK) 

'  18.^1) 

1, 104, 413. 17 

ISOl 

1  18^0 

921,618.11 

1'<iy* 

'   JSOl  

1802.    ..     . 

1  2:V>  304  19 

Igfj:! 

2, 271,. -.12. 72 

\i;r,i 

1SJ3 

2, 351, 629.  t« 

Total 

1S'»} 

17.0UC,781.11 

16, 033, 210. 32 

1807 
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Inquiry  is  frequently  made  as  to  the  availability  of  a  balanee  remain- 
ing to  the  credit  of  an  appropriation  at  the  end  of  a  year  and  the  pos- 
sibility of  carrying  the  same  to  some  other  appropriation  which  is 
practically  cxliausted,  for  the  purpose  of  continuing  work  already 
undertaken  but  which  is  checked  for  want  of  further  means.  All  per 
sons  making  such  inquiries  are  respectfully  referred  to  section  3678  of 
the  Revised  Statutes,  which  provides  that  all  sums  appropriated  shall 
be  applied  solely  to  the  object  for  wbich  they  are  respectively  made — 
that  is,  an  appropriation  for  pomological  information  can  not  be  used 
for  collecting  statistics,  purchasing  seed,  or  for  any  other  puipose  than 
that  specilically  stated  m  the  law, 

DIVISIONAL   DUTIESo 

In  concluding  this  report,  it  is  gratifying  to  be  able  to  state  that  all 
work  of  the  division  is  up  to  date,  which  is  the  result  of  a  well  estab- 
lished practice  of  the  office  to  audit  accounts  in  the  order  of  their 
reception,  except  in  very  unusual  cases.  Attention  is  also  called  to 
the  fact  that  there  appears  to  be  an  impression  in  the  minds  of  the 
uninitiated  that  the  Division  of  Accounts  of  the  Department  of  Agri- 
culture is  mainly  an  office  for  disbursing  public  funds,  notably  salaries 
to  employees,  wheretis  it  is,  as  plainly  indicated  by  the  title,  a  ''  Division 
of  Accounts  and  Disbursements.'^  In  this  division,  unlike  disbursing 
offices  in  other  Executive  Departments,  all  transactions  pertaining  to 
the  expenditures  of  the  Department  are  prepared  and  fully  completed* 
The  large  part  of  the  work  which  is  done  exclusively  in  this  division 
is  in  other  Departments  partially  or  wholly  performed  in  the  various 
bureaus  or  divisions  to  which  it  belongs,  thus  saving  to  the  disbursing 
offices  thereof  much  labor  and  serious  annoyance;  therefore,  it  is  earn- 
estly believed  that  there  is  more  actual  work  accomplished  in  the 
Division  of  Accounts  proper  of  the  Dei)artmeut  of  Agriculture  than  in 
any  other  disbursing  office  of  the  Government.  In  this  division  are 
kept  all  records  relating  to  the  financial  interests  of  the  Department. 
Requisitions  for  supplies,  contracts,  agreements,  advertising,  letters  of 
authority,  etc.,  are  arranged  and  filed;  inquiries  relating  to  business 
transactions  are  answer^,  payments  of  every  description  are  made, 
and  letters  transmitting  the  same  are  written ;  all  vouchers  are  com- 
I>Ieted  and  audited;  the  estimates  of  appropriations  arc  finally  arranged 
and  adjusted;  the  pay  rolls  of  the  Department  are  made  up  in  and  the 
em]>loyees  paid  from  this  office;  the  bookkeeping  for  the  Department 
accounts  is  done  here;  all  work  relating  to  the  Appointment  Division 
18  likewise  performed  in  this  office,  and  much  other  business  of  an  intri- 
cate and  difficult  nature,  requiring  clerical  ability  of  a  high  order.  In 
this  connection  it  should  be  observed  that  the  employees  of  the  Division 
of  Accounts  and  Disbursements  have  acquitted  themselves  of  the  diffi- 
cult work  assigned  to  them  with  zeal,  faithfulness,  and  efficiency. 


416 


REPORT  OF  THE  SECRETARY  OP  AGRICULTURE. 


Mr.  J.  B.  Bennett,  appointment  clerk  of  this  Department,  has  ftir- 
nished  the  following  statement,  which  may  be  appropriately  here 
inserted : 


Statement  of  the  number  of  officers  and  employees  in  the  Department  of  AgrioiUture  op- 
pointed  from  each  State  and  Tei^ritory  and  the  District  of  Columhiay  and  the  aggregaU 
amount  of  their  salaries  or  compensations  on  July  1, 189S, 


Num- 
ber ap- 
pointed. 

Salaries. 

Other  employees. 

State. 

Num- 
ber. 

Total 
compen- 
Batfon 
per  day. 

Per  cap- 
ita. 

Alabama 

38 

20 

33 

9 

10 

4 

22 

47 

3 

139 

43 

31 

84 

19 

32 

13 

55 

88 

67 

29 

31 

79 

9 

88 

3 

7 

35 

136 

45 

4 

64 

15 

90 

8 

35 

11 

33 

42 

8 

75 

15 

20 

56 

4 

3 

7 

3 

4 

134 

1 

$10, 347. 37 

6,248.20 

82,432.25 

10, 300.  08 

18, 177. 92 

3,440.00 

15, 795. 39 

13, 199. 25 

750.00 

113,646.24 

43,  565. 50 

26, 897. 50 

59,086.38 

10,  407.  24 

11, 140. 48 

9,511.08 

50, 315.  58 

70, 167.  52 

62,308.12 

25,987.99 

11,091.12 

70,558.55 

6,984.20 

80, 165. 13 

4.601.08 

5, 221. 96 

34, 354.  00 

139, 080. 32 

26, 383. 70 

2,805.21 

42,  684.  77 

8, 943. 25 

77, 380.  87 

4, 271.  08 

8,278.71 

9,171.08 

18, 352.  74 

19, 600.  36 

$27110 

Arkati^s 

812.41 

California .-        

MS.7t 

Colorado  » 

l«144.4S 

1. 138.12 

800.00 

CoDuecticut 

T^^lawaro  ........             

Florida 

717.97 

Georgia -_.,► 

280.83 

Idaho 

250.00 

Illinois 

*3 

$11.  ao 

836.68 

Indiana 

1,013.16 
807.68 

Iowa 

Kansas 

708.40 

Kentucky 

547.76 

Louisiana...............  ....        ..... 

848.14 

Maine 

7SL82 

Maryland 

*2           8.00 

M7.4f 

Massachusetts 

707.80 

Michigan 

020.07 

Minnesota 

886.18 

Mississippi 

867.77 

Missouri 

808.14 

Montana .. 

770.02 

Nebraska 

010.90 

Kevada 

i 

1,683.08 
740.00 

Kew  Hampshire 

New  Jersey 

*1 

10.00 

1,010,U 

1,022.04 

500.30 

Now  York 

North  Ciirolina 

North  Dakota 

70L30 

Ohio 

\ 

000.94 

Oregon  

600.21 

Pennsylvania 

860.86 

Khodo  Island 

633.88 

South  Carolina 

•1  1         1.66 

243.40 

South  Dakota...-* 

833.73 

Tennessee 

660.  U 

Texas 

400.07 

Vermont 

6,850.08 
68, 567. 67 
11, 387.  92 

9, 174.  25 

*1            6.00 
*S            6.00 

836.72 

Virginia 

813.44 

Washington 

768  18 

West  Virginia 

468.71 

Wisconsin 

38,924.02 
3,613.84 
2.817.12 
6, 075. 08 
2. 575.  08 
3, 775. 08 
102, 759. 12 
30.  50 

086.06 

Wvoming .....   .  .       

i 

003.40 

Arizona 

"r  '      "'"* 

080.04 

Ni'W  Mexico 

807.87 

Oklahoma 

t 

868.88 

rtah 

043.77 

District  of  Columbia 

M5  1        28.60 

003  62 

Indiflu  T«'rriU»ry  

30.60 

Total 

1,857 

1, 409, 304.  58 

i 

*  Number  of  employees  whose  compensations  are  per  diem,  their  services  being  temporary  or  inter* 
mittcnt.     Their  number  is  included  in  the  number  of  those  appointed. 
Highest  per  capita:  Nevada,  $1,563.69;  lowest  per  capita:  Indian  Territory,  $36.50. 


REPORT  OF  THE  DIRECTOR  OF  THE  OFFICE  OF  EXPERIMENT 

STATIONS. 


SiK :  I  liave  tho  honor  to  present  herewith  the  report  of  the  Office  of 
Experiment  Stations  for  the  year  1803. 
Very  respectfully, 

A.  C.  Tbub, 

Director, 
Hon.  J.  Steblino  Mobton, 

Secretary. 


OPERATIONS  OF  THE  OFFICE  OF  EXPERIMENT  STATIONS. 
CHANGES  IN  THE   OFFICE  FORCE. 

Mr.  A.  W.  Harris  resigned  the  directorship  of  the  office  September  26, 
to  assume  the  presidency  of  the  Maine  State  College,  and  the  present 
director  was  at  once  promoted  to  succeed  him.  Mr.  E.  W.  Allen,  who 
has  been  a  member  of  the  staff  of  the  office  for  several  years,  was  pro- 
moted to  the  position  of  assistant  director.  Mr.  Allen  also  retains  his 
work  relating  to  chemistry,  foods  and  animal  production,  and  dairying. 
The  remaining  force  of  the  office  has  been  reorganized  in  the  direction 
of  greater  specialization  of  work.  Provision  has  been  made  for  an 
exi)ert  for  the  departments  of  horticulture  and  entomology.  The 
Director  and  all  his  expert  assistants,  except  the  special  agent^,  entered 
the  service  of  the  Government  through  examination  under  the  rules  of 
the  Civil  Service  Commission. 

WORK  OF  THE  YBAB. 

During  the  past  year,  as  heretofore,  the  Office  of  Experiment  Stations 
has  examined  the  work  of  the  agricultural  experiment  stations  in  this 
and  other  countries  with  special  reference  to  its  practical  usefulness, 
and  has  collated  and  published  data  regarding  experimental  inquiries 
in  agriculture  for  the  information  of  station  workers,  farmers,  and 
others  interested  in  the  progress  of  the  science  and  art  of  agriculture. 
The  wide  extent  of  researchers  in  agriculture  in  this  closing  decade  of 
the  century  is  indicated  by  the  faet  that  there  are  now  some  320  experi- 
ment stations  in  operation  in  the  different  countries  of  the  world.  The 
number  and  importance  of  the  publications  issued  by  these  institutions 
are  ever  increasing  and  the  interest  taken  in  their  work  by  intelligeiit 
fieirmers  and  others  is  steadily  growing.  As  a  result,  the  task  of  keep- 
ing thoroughly  informed  regarding  their  work,  and  of  satisfying  the 
demand  for  information,  has  become  a  formidable  one.    As  far  as  prac- 

AG  03 ^27  ^'f 


418  EEPOBT   OF   THE   SECRETARY   OF   AGRICULTURE. 

ticable,  the  office  endeavors  to  meet  the  needs  of  inquirers  throug-h 
its  publications,  but  it  is  also  obliged  to  carry  on  a  very  extensive  cor- 
respondence, which  covers  almost  every  subject  involved  in  agricultural 
theory  and  practice.  The  amount  and  quality  of  the  work  done  in  the 
ofiQce  during  the  past  year  will,  it  is  believed,  compare  favorably  \ritli 
that  of  i)revious  years,  and  are  the  best  testimony  to  the  laithMness 
and  efficiency  of  the  individual  members  of  the  office  force. 

Publications. — Nineteen  documents,  aggregating  1,942  pages,  have 
been  issued  by  the  office  during  the  past  year.    Chief  among  these 
is  the  fourth  volume  of  the  Experiment  Station  Eecord,  consisting' 
of  12  numbers,  with  a  classified  table  of  contents  and  a  detailed 
index.    This  volume  of  the  Eecord  contains  abstracts  of  206  bulle- 
tins and  25  annual  reports  of  the  American  stations,  and  71  publica- 
tions of  this  Department,  together  with  190  abstracts  of  foreigTi 
publications.    The  topical  arrangement  of  abstracts  adopted  in  this 
volume  has  been  received  with  general  approval.    R^sum^s  of  work  on 
important  subjects  by  leading  foreign  specialists  have  been  a  special 
feature  of  the  fourth  volume.    The  accounts  of  station  work  in  the 
Eecord  are  necessarily  condensed  and  in  many  instances  largely  tech- 
nical.   Great  pains  have  been  taken  to  confine  the  mailing  list  for  this 
publication  to  such  persons  as  would  make  the  best  use  of  it,  but  it  has 
been  found  necessary  to  considerably  enlarge  this  list  to  meet  the 
demand  for  the  Eecord  among  intelligent  farmers. 

Among  the  other  publications  of  the  office,  the  following  deserve 
special  notice: 

The  Handbook  of  Experiment  Station  Work  (Bulletin  Ko.  16)  is  a 
popular  rdsum<S  of  the  publications  of  the  stations  during  nearly  twenty 
years.  It  consists  of  several  hundred  short  articles  arranged  in  an 
alphabetical  series,  with  numerous  cross-references.  It  contains  much 
useful  information  on  a  gi*eat  variety  of  subjects,  showing  in  brief  what 
the  stations  have  accomplished  since  their  establishment  in  this  coun- 
try, and  will  aid  in  making  the  results  of  experiments  in  the  different 
States  available  to  farmers  throughout  the  country.  It  will  also  be 
usefnl  in  pointing  out  the  gaps  in  experiment  station  work,  and  will 
thus  indicate  to  station  workers  in  what  lines  their  investigations  may 
profitably  bo  undertaken.  In  many  instances  farther  oxperiraents  are 
needed  to  prove  the  reliability  of  the  results  thus  far  obtaiued.  The 
demand  for  the  Handbook  has  been  very  great,  and  promises  to  continue 
as  the  bulletin  becomes  more  widely  known. 

In  January,  1803,  the  National  League  for  Good  Eoads  held  a  con- 
vention in  the  city  of  Washington,  the  i)roceeding8  of  which  have  since 
been  published  as  Bulletin  Ko.  14  of  this  office.  The  addresses  made 
at  that  convention  bring  out  clearly  the  need  of  earnest  effort  for  the 
improvement  of  our  country  roads,  and  also  show  something  of  the 
good  which  has  been  accomplished  by  intelligent  methods  of  road  con- 
struction. It  is  hoped  that  this  document  will  help  to  increase  the 
interest  in  this  subject  throughout  the  country  and  will  prepare  the 
way  for  the  future  work  of  this  Department  in  the  same  line. 

Tlie  work  of  the  experiment  stations  in  this  country  has  thus  far 
related  almost  exclusively  to  improvements  in  the  kinds  and  culture  of 
crops  and  to  their  use  as  food  for  domestic  animals.  It  seems  desirable 
that  questions  relating  to  the  use  of  our  agricultural  products  as  food 
for  man  should  also  be  considered  by  these  or  similar  institutions.  A 
suggestive  article  by  Mr.  Edward  Atkinson,  regarding  the  establish- 
ment of  food  laboratories  in  connection  with  the  stations,  has  recently 
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been  issued  as  Bulletin  No.  17  of  this  office.  The  office  has  also  under- 
taken the  work  of  collating  information  regarding  the  methods  and 
results  of  food  investigations  at  home  and  abroad.  It  is  hoped  that 
this  work  will  serve  as  a  basis  for  further  studies  by  such  stations  as 
have  the  proper' equipment  of  men  and  resources  for  this  line  of  inves- 
tigation. 

In  view  of  the  increased  attention  to  the  feeding  of  sheep  for  mutton 
in  some  sections  of  the  country,  and  the  need  of  more  abundant  forage 
for  these  animals,  especially  during  the  autumn,  a  Farmers'  Bulletin 
(No.  11)  on  the  culture  and  uses  of  the  rape  plant  was  prepared  for 
general  distribution.  The  author  of  this  bulletin  is  Prof.  Thomas 
Shaw,  of  the  Ontario  Agricultural  College,  who  has  devoted  much  time 
to  experiments  with  this  plant. 

Card  index  of  experiment  station  literature, — The  work  on  the  card 
index  of  experiment  station  literature  has  proceeded  steadily,  but  for 
various  reasons  it  has  not  been  practicable  to  print  and  distribute  aa 
many  cards  during  the  year  as  was  hoped.  The  installments  of  the 
card  index  thus  far  sent  out  include  3,300  cards,  covering  most  of  the 
literature  for  the  years  1800  and  1891.  The  office  has  on  hand  the 
manuscript  for  the  cards  covering  the  earlier  literature  of  the  stations 
and  these  will  be  printed  next  in  order.  Enough  of  the  index  has  been 
distributed  to  the  agricultural  colleges  and  experiment  stations  to  dem- 
onstrate the  usefulness  of  this  work,  and  these  institutions  are  very 
desirous  that  the  index  should  be  brought  up  to  date  at  the  earliest 
practicable  time.  It  is  hoped  that  it  will  hereafter  be  practicable  to 
print  these  cards  with  such  regularity  that  within  a  few  months  the 
arrears  of  the  work  will  be  cleared  away.  After  this  is  done  the  index 
can  easily  be  kept  up  to  date.  Free  distribution  of  this  index  has  been 
made  only  to  agricultural  colleges  and  experiment  stations.  Congress 
has  granted  permission  to  sell  sets  of  the  index  at  a  price  covering  the 
expense  of  printing  them.  This  has  been  fixed  at  $1.25  for  a  set  of  the 
division  blocks  and  cards  and  $3  i)er  thousand  for  the  index  cards. 
About  175  sets  have  been  printed  for  sale,  a  considerable  number  of 
which  have  already  been  asked  for. 

Worlds  Fair  tcorl: — In  common  with  other  branches  of  the  Depart- 
ment, the  Office  of  Experiment  Stations  has  given  a  large  share  of  its 
time  during  the  past  year  to  work  connected  with  the  World's  Colum- 
bian Exposition.  This  work  has  been  carried  on  in  cooperation  with 
committees  of  the  Association  of  American  Agricultural  Colleges  and 
Experijnent  Stations.  After  the  plan  of  the  cooperative  college  and 
station  exhibit  had  been  matured  by  the  office  and  the  committees,  the 
several  colleges  and  stations  prepared  their  exhibits  under  the  direc- 
tion of  the  committees.  The  preparation  of  an  exhibit  of  the  work  of 
the  office  and  the  planning  of  laboratories  illustrating  methods  of  college 
and  station  work  in  chemistry  and  biology  were  assigned  to  this  office. 
The  transportation  and  installation  of  the  exhibit  were  also  done  under 
direction  of  this  office  and  proved  to  be  a  much  greater  task  than 
was  anticipated.  Members  of  the  office  force  acted  as  directors  of  the 
exhibit  during  three  months  of  the  Fair  and  assisted  in  the  work  of 
demonstration  in  the  laboratories  connected  with  the  exhibit.  A  brief 
account  of  the  exhibit  is  included  in  the  report  of  the  Assistant  Secre- 
tary (page  80). 

Relations  with  foreign  experiment  stations. — ^The  visits  made  to  foreign 
experiment  stations  by  Prof.  W.  O.  Atwater  as  representative  of  this 
office  have  brought  the  office  into  cordial  relations  with  many  of  the 
most  distinguished  foreign  investigators.    Numerous  foreign  workers 
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in  agricultural  science  have  visited  this  country  during  the  past  year 
and  there  have  been  many  opportunities  for  personal  conferences  which 
have  brought  the  office  much  interesting  information  and  have  estab- 
lished relations  with  foreign  institutions  which  will  undoubtedly  be  of 
mutual  service  in  the  future.  The  office  has  also  by  corresxK)ndence 
and  exchange  of  publications  largely  increased  its  acquaintance  witli 
the  methods  and  results  of  work  in  agricultural  science  throughout  the 
world.  It  is  hoped  that  before  long  the  office  will  be  in.  regular  com- 
munication with  all  the  institutions  which  are  working  in  the  same 
lines  as  our  own  experiment  stations. 

Visiting  stations  and  conventions. — Owing  to  the  press  of  other  work, 
particularly  in  connection  with  the  VVorld's  Fair,  members  of  the  office 
force  have  been  able  to  visit  only  a  few  stations  during  the  past  year. 
Kepresentatives  of  the  office  attended  the  annual  convention  of  the 
Association  of  American  Agricultural  Colleges  and  Experiment  Sta- 
tions, and  the  agricultural  congresses  held  at  Chicago. 

Collection  of  publications. — Not  only  have  the  current  publications  of 
the  stations  been  carefully  collected  and  catalogued,  but  much  has  been 
done  toward  completing  the  files  of  earlier  publications  and  obtaining 
publications  issued  by  foreign  stations. 

During  the  past  year  the  office  has  been  the  intermediary  for  a  num- 
ber of  exchanges  of  the  rarer  publications  between  different  stations, 
and  as  far  as  practicable  is  desirous  of  aiding  the  stations  in  completing 
their  files  of  station  and  other  publications. 

Mailing  list  of  the  office. — During  the  past  year,  as  heretofore,  the 
office  has  taken  great  pains  to  revise  its  mailing  lists  so  as  to  insure 
the  distribution  of  its  publications  to  those  who  will  make  good  use  of 
them.  The  number  of  requests  for  these  publications  from  institutions 
for  research  and  education,  journals,  and  individuals  in  this  and  other 
countries  is  steadily  increasing.  At  the  request  of  the  Division  of 
Statistics,  a  copy  of  a  single  number  of  the  Bxi>€riment  Station  Beoord 
was  sent  to  2,500  of  its  county  crop  correspondents.  As  the  result  of 
this  distribution,  nearly  2,000  of  these  correspondents  asked  to  be 
added  to  the  list  of  regular  recipients  of  this  publication.  As  the  pub- 
lications of  the  office  are  very  largely  works  of  reference  and  treat  of  a 
wide  range  of  subjects,  there  is  a  growing  demand  for  complete  sets  of 
these  publications. 

Reports  of  the  colleges  having  agricultural  courses. — The  reports  of  the 
colleges  receiving  appropriations  under  the  act  of  Congress  of  August 
30,  1890,  as  deposited  in  this  office  during  the  past  year,  have  indicated 
that  these  institutions  are  in  general  taking  increased  interest  in  the 
educational  needs  of  farmers.  It  is  gratifying  to  note  the  efforts  being 
made  to  attract  the  youth  more  numerously  from  the  farms  to  the  col- 
leges by  the  establishment  of  short  courses.  The  attempt  to  extend 
the  influence  of  the  colleges  into  the  homes  of  the  farmers  through 
courses  of  home  readings  is  also  to  be  commended.*  Statistics  relating 
to  these  institutions  and  some  general  statements  regarding  their  work 
are  given  in  another  part  of  this  report  (page  448). 

New  work. — In  addition  to  work  along  the  lines  above  referred  to, 
plans  are  being  made  for  disseminating  a  larger  amount  of  practical 
information  in  popular  form.  The  effort  will  be  made  to  give  the  fiarm- 
ers  throughout  the  country  prompt  news  regarding  the  results  of  inves- 
tigations at  the  several  stations,  as  far  as  this  is  pra<;ticable  with  the 
cooperation  of  agencies  already  in  existence  for  the  diffusion  of  infor- 
mation. In  many  cases  the  work  done  at  a  single  station  is  of  interest 
and  importance  to  the  peoxjle  in  many  regions,  and  it  is  only  just  that 
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tbey  should  receive  word  concerning  it  from  an  autlioritative  source. 
The  stations  are  so  largely  supported  from  the  national  treasury  that 
whatever  they  accomplish  belougs  to  all  our  people. 

As  the  work  of  the  stations  progresses,  the  need  of  more  complete 
facilities  for  ascertainiug  what  has  been  done  in  any  particular  line  of 
investigation  is  increasingly  felt.  In  order  that  the  time  and  energy 
of  the  investigator  nay  be  wisely  conserved,  he  should  be  provided  with 
ready  means  for  obtaining  the  information  he  requires  in  order  to  plan 
and  properly  conduct  his  investigations.  As  this  office  necessarily 
traverses  a  wide  range  of  literature  on  agricultural  science,  it  has 
unusual  opportunity  for  bibliographical  work  in  these  lines.  Arrange- 
ments have  been  made  with  a  view  to  accumulating  and  indexing  such 
bibliographical  information  as  is  likely  to  be  of  service  to  station  work- 
ers.   Digests  on  special  topics  are  also  contemplated. 

PRACTICAL  EXPERIMENTS  AT  THE  AQRICULTURAL  EXPERIMENT 

STATIONS. 

With  a  view  to  showing  some  of  the  ways  in  which  the  stations  are 
doing  work  of  immediate  practical  benefit  to  farmers,  the  following 
brief  accounts  of  recent  experiments  in  several  different  lines  have 
been  prepai^ed  for  this  report. 

THE  MANUFACTUBB  OF   CHEESE. 

Cheese-making  has  been  the  subject  of  one  of  the  most  extensive  and 
thorough  investigations  of  a  single  farm  operation  ever  undertaken  by 
the  experiment  stations.  Various  stations  had  from  time  to  time 
reported  observations  covering  a  few  trials,  but  there  was  untU  late 
years  a  lack  of  continued  systematic  study  of  the  subject  in  all  its 
details  and  under  all  conditions.  About  three  years  ago  the  New 
York  State  Station  in  cooperation  with  the  State  dairy  commissioner 
commenced  a  series  of  investigations  in  cheese-making  which  have 
been  continued  through  three  seasons  and  are  not  yet  completed.  The 
object  has  been  to  determine  the  losses  in  the  process  of  manufactur- 
ing milk  of  varying  richness  into  cheese,  the  exact  sources  of  these 
losses,  and  the  means  of  reducing  them  to  a  minimum.  The  experi- 
ments have  been  of  a  most  thorough  and  systematic  nature,  and  have 
been  carried  on  in  each  month  of  the  working  season,  both  at  the  sta- 
tion at  Geneva  and  at  a  number  of  different  cheese  factories  within  the 
State.  Milk  of  varying  richness,  from  skim  milk  to  milk  made  abnor- 
mally rich  by  the  addition  of  cream,  has  beenused  in  these  experiments, 
and  the  details  of  manufacture  have  been  varied  to  include  a  very 
wide  range  of  treatment  of  the  milk,  the  rennet,  the  curd,  and  the 
green  cheese. 

In  all  some  150  separate  experiments  have  already  been  made.  The 
details  of  the  cheese-making  have  been  carried  out  by  expert  cheese- 
makers  and  in  every  case  the  milk,  the  waste  products,  and  the  cheese 
have  been  analyzed  at  the  station.  The  studies  embrace  among  other 
things  the  following  subjects:  Losses  of  milk  constituents  in  cheese- 
making;  effect  of  composition  of  milk  on  the  yield  and  composition  of 
cheese  and  on  the  loss  of  milk  constituents  in  making;  comparisons  of 
the  Cheddar  and  stirred-curd  processes,  of  commercial  and  homemade 
rennet  extract,  and  of  using  different  amounts  of  rennet;  and  the 
1  changes  taking  place  in  the  ripening  of  cheese.    The  investigations 
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are  still  in  progress.    Some  of  the  indications  which  they  have  thus 
far  furnished  are  as  follows : 

The  proportion  of  the  fat  in  the  milkiest  during  the  process  of  manu- 
facture varied  considerably,  but  averaged  between  7J  and  8  per  cent, 
or  roughly  about  one-third  of  a  pound  of  fat  for  each  100  pounds  of 
milk  used.  The  loss  is  fully  as  small  as,  if  not  smaller  than,  the  losses  iii 
butter-making  with  improved  appliances,  and  considerably  less  than 
the  average  losses  where  ice  is  not  used  in  raising  the  cream.  In  normal 
milk  the  loss  appeared  to  be  independent  of  the  percentage  of  fat  in  milk, 
L  e.,  was  very  nearly  the  same  from  normally  rich  milk  and  from  jh>ot 
milk.  The  variations  in  loss  of  fat  were  due  either  to  the  condition  of 
the  milk  or  to  some  special  conditions  employed  in  the  manufacture. 
In  the  case  of  skimmed  milk  the  proportion  of  fat  lost  was  greater, 
and  in  the  case  of  milk  to  which  cream  had  been  added  the  loss  was 
less  than  from  normal  milk. 

The  loss  of  casein  and  albumen,  or  the  cheesy  constituents  of  the  milk, 
did  not  appear  to  be  affected  by  the  percentage  of  these  constituents  in 
the  milk.  It  was  practically  the  same  whether  skim  milk,  normal  milk, 
or  milk  to  which  cream  had  been  added  was  used.  It  amounted  to 
about  24  per  cent  of  the  cutiie  amount  contained  in  the  milk,  or  about 
12  J  ounces  per  100  pounds  of  milk. 

As  to  the  elfect  of  the  composition  of  the  milk  on  the  yield  of  cheese, 
the  investigations  thus  far  have  shown  the  fat  to  be  by  far  the  most 
prominent  factor  in  determining  the  yield.  In  nearly  all  the  experi- 
ments made  the  yield  of  cheese  has  been  proportional  to  the  percentage 
of  fat  in  the  milk,  being  higher  with  milk  rich  in  fat.  This  held  true  in 
the  case  of  cheese  made  from  skim  milk  and  from  milk  to  which  cream 
had  been  added.  Nor  was  this  entirely  due  to  the  additional  amount 
of  fat  which  the  richer  milk  added  to  the  cheese,  for  it  was  fo  Jind  as  a 
rule  that  more  water  was  retained  in  the  cheese  when  the  milk  was 
richer  in  fat.  In  fact,  the  fat  appeared  in  most  cases  to  have  consider- 
able influence  on  all  the  milk  constituents  recovered  in  the  cheese.  As 
an  average  of  the  work  of  two  seasons,  it  was  found  that  for  every 
increased  pound  of  fat  in  the  cheese  there  was  also  from  one-third  to 
1  pound  more  water  and  about  9J  ounces  more  casein  and  albumen. 

This  brings  out  in  astriking  manner  the  desirability  of  using  milk  rich 
in  fat  for  cheese-making,  and  indicates  that  rich  milk  is  not  less  desirable 
in  cheese  making  than  in  butter-making.  In  fact,  it  has  led  to  the 
statement  that  *' the  socaUed  cheese  cow — i.  e.,  the  cow  which  is  good 
especially  for  cheese  rather  than  for  butter — does  not  exist,  and  that 
wherever  a  cow  is  found  that  is  good  for  cheese-making  purposes,  the 
milk  of  that  cow  is  equally  good  for  the  manufacture  of  butter.''  •  The 
result  of  the  Columbian  dairy  test  points  in  the  same  direction. 

An  increase  of  casein  and  albumen  in  the  milk  was  generally,  although 
not  always,  accompanied  by  a  slight  increase  in  the  yield  of  cheese  and 
in  the  amount  of  casein  and  albumen  recovered  in  the  cheese  per  100 
pounds  of  milk. 

In  general  the  fat  in  the  milk  exercised  a  greater  influence  upon  the 
composition  of  the  cheese  than  any  other  constituent  of  the  milk.  The 
percentage  of  fat  in  the  cheese  increased,  as  a  rule,  when  the  i)erceutage 
of  fat  in  the  milk  increased,  and  vice  versa,  but  this  increase  was  irreg- 
ular and  was  not  proportional  to  the  increased  iat  content  of  the  milk. 
The  water  was  the  most  variable  constituent  of  green  cheese.    There 

*  W.  W.  Cooke,  Vermont  Station  Annual  Report  for  1892,  p.  123. 
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did  not  appear  to  be  any  definite  relation  between  the  i)ercentaget)f 
casein  and  albumen  in  normal  milk  and  the  percentafre  in  the  cheese. 

To  summarize,  the  amount  of  fat  in  the  milk  used  for  cheese-making 
Lad  very  little  effect  on  the  loss  of  fat,  except  in  the  case  of  skim  milk 
or  milk  to  which  cream  had  been  added;  but  it  aflccted  the  per  cent  of 
fat  in  the  cheese  as  well  as  the  proportion  of  other  ingredientB  recov- 
ered in  the  cheese,  and  very  materially  affected  the  yield  of  cheese  both 
from  normal  milk,  skim  milk,  and  milk  to  which  cream  had  been  added* 

The  amount  of  casein  and  albumen  in  the  milk,  on  the  other  hand, 
had  no  effect  on  the  loss  of  these  ingredients,  no  definite  effect  on  the 
composition  of  the  cheese,  and  only  a  slight  effect  on  the  yield  of  cheese. 
These  results  have  been  corroborated  by  experiments  at  the  Minnesota 
and  Vermont  Stations. 

On  an  average  of  all  the  experiments  thus  far  rei)orted  by  the  New 
York  Station,  100  i)ounds  of  average  whole  milk  yielded  10*78  pounds 
of  green  cheese,  and  for  each  pound  of  fat  contained  in  the  milk  there 
was  made  2'G5  pounds  of  green  cheese.  That  is,  a  milk  containing  4 
per  cent  of  fat  yielded  10-70  pounds  of  green  cheese  per  100  pounds,  on 
an  average.  The  average  milk  of  all  the  experiments  contained  4*07 
per  cent  of  fat,  and  hence  the  milk  averaged  10-78  pounds  of  green 
cheese  per  100  pounds,  as  stated  above.  The  yield  as  calculated  from 
the  percentage  of  fat  was  much  more  nearly  constant  than  that  calcu- 
lated from  the  quantity  of  milk.  The  average  yield  of  cheese  per  100 
pounds  of  milk  in  each  of  the  separate  series  of  experiments  was  12-35, 
y-90, 10-12,  and  10-70  pounds,  respectively;  while  the  yield  of  cheese  per 
pound  of  fat  in  the  milk  was  2-71,  2-63,  2-54,  and  2-74  pounds,  respec- 
tively. Hence,  there  can  be  little  doubt  that  the  percentage  of  fat  in 
milk  is  a  good  indication  of  its  value  for  cheese-making,  and  may  serve 
as  the  basis  for  paying  for  milk  at  cheese  factories. 

As  between  the  Cheddar  and  stirred-curd  processes,  the  losses  in 
manufacture  and  the  quality  of  the  cheese  were  essentially  the  same 
by  both,  but  the  Cheddar  process  retained  a  little  more  water  in  the 
cheese  as  a  rule,  and  consequently  made  a  little  more  cheese  from  a 
given  quantity  of  milk. 

Cutting  the  curd  in  hard  or  in  soft  condition  gave  practically  the 
same  results  as  to  the  loss  of  milk  constituents,  the  yield  of  cheese,  and 
its  quality. 

EXPERIMENTS  IN  RAISING  AND  BREEDING  SHEEP. 

The  question  ot  the  economical  raising  of  sheep  has  received  atten- 
tion at  the  Iowa,  ^Massachusetts  State,  Michigan,  Minnesota,  Kew  York 
Cornell,  South  Dakota,Texa8,  Utah,  and  Wisconsin  Stations,  especially 
at  the  last-named  station.  At  this  station  quite  large  flocks  of  sheep 
are  kept,  with  a  trained  shepherd  to  care  for  them  and  an  expert  to 
plan  and  sui)erintend  the  exi)eriments  in  feeding,  treatment,  and  breed- 
ing. 

Feeding  grain  to  uniceaned  lambs  and  to  etccs. — The  "Wisconsin  Station 
has  made  two  series  of  experiments  to  comi)arc  the  effects  of  feeding 
grain  to  unweaned  lambs,  or  to  their  mothers,  with  feeding  no  grain  to 
cither.  The  object  was  to  ascertain  whether  grain  could  be  profitably 
fed  when  lambs  and  ewes  were  running  together  on  a  good  pasture, 
and  if  so,  whether  it  was  better  to  feed  it  te  the  lambs  or  to  the  ewes. 
The  grain  was  a  mixture  of  linseed  meal,  com  meal,  and  wheat  bran. 
The  conclusion  was  that  "it  paid  to  feed  the  lambs  all  the  grain  they 
>vould  eat.    The  lambs  that  have  previously  received  grain  will  not 
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lose  in  weight  because  of  tbo  weaning.  As  a  result  of  the  grain  feed- 
ing they  have  gradually  become  able  to  feed  themselves,  and  when  the 
weaning  period  arrives  they  do  not  fret  or  require  the  assistance  of 
their  dams  to  keep  gaining  weight."  There  was  little  or  no  result  from 
feeding  the  grain  to  the  ewes,  and  the  conclusion  is  reached  that  "when 
the  ewes  have  been  properly  fed  during  the  winter  so  as  to  be  in  good 
condition  at  lambing  time,  it  does  not  pay  to  feed  them  grain  when  on 
good  pasture  with  the  object  of  securing  more  rapid  and  profitable 
gains  in  the  lambs."  In  another  trial  the  profit  was  $1.49  more  from 
three  lambs  receiving  grain  than  from  others  without  grain. 

Coat  of  fattening  Uimbs. — Lambs  ten  days  old  were  fed  at  the  Wis- 
consin Station  on  cow's  milk  from  a  bottle.  The  fee<ling  lasted  three 
weeks.  The  cost  per  100  pounds  of  gain  during  this  time,  with  milk 
at  60  cents  per  100  pounds,  was  $3.47.  They  were  then  changed  to 
sweet  skim  milk,  oats,  green  clover,  and  green  fodder  corn,  and  fed  for 
four  weeks.  Valuing  skim  milk  at  25  cents  per  100  pounds,  oats  at 
26  cents  per  bushel,  etc.,  the  food  per  100  x)ounds  of  gain  cost  $2.30. 
From  that  time  on  the  cost  gradually  increased  with  the  weight  of  the 
lambs  and  the  amount  of  grain  they  required,  until,  when  five  months 
old,  the  cost  was  $4.50  i>er  100  x>ounds  of  gain.  Compared  with  pigs 
the  lambs  did  exceedingly  well,  both  in  cost  of  food  and  in  gain. 

The  same  station  reports  a  comparison  of  feeding  grain  to  lambs, 
(1)  for  about  two  months  before  weaning,  (2)  for  about  four  and  one-half 
months  between  weaning  and  fattening,  and  (3)  during  fattening  only, 
for  about  three  months.  The  grain  was  a  mixture  of  com  meal  ana 
linseed  meal  with  oats  and  bran.  In  the  first  period  (unweaned),  the 
three  lambs  in  the  grain-fed  lot  gave  a  profit  of  $1.49  more  than  the  three 
without  grain.  In  the  second  period  (after  weaning),  five  grain-fed 
lambs  gave  a  profit  of  $2.14  more  than  those  that  had  not  received 
grain.  In  the  third  period  (during  fattening),  the  lot  which  had  pre- 
viously received  no  grain  gained  8  pounds  more  than  the  others,  and 
the  cost  of  the  gain  was  only  3  cents  less.  **The  previous  feeling  of 
the  lambs  had  no  eiTect  on  their  progress  in  fattening  during  the 
third  period.  •  •  •  It  paid  to  feed  the  lambs  grain  through  tdl  the 
periods.'' 

The  New  York  Cornell  Station  compared  the  cost  of  fattening  lambs 
on  the  following  rations:  (1)  Timothy  hay,  whole  corn,  and  roots;  (2) 
wheat  bran,  cotton-seed  meal,  clover  hay,  and  roots;  (3)  whole  com, 
wheat  bran,  cotton-seed  meal,  timothy  hay,  and  roots;  and  (4)  whole 
com,  wheat  bran,  cotton-seed  meal,  and  timothy  hay.  Eution  No.  2 
was  much  the  richest  in  protein  (nitrogenous  materials)  and  No.  1  the 
poorest.  The  cost  per  100  pounds  of  gain  in  live  weight  was:  Bation 
No.  1,  $7.59;  No.  2,  $6.03;  No.  3,  $6.36;  and  No.  4,  $7.82. 

At  the  Iowa  Station  the  following  rations  were  compared:  No.  1. 
oats,  linseed  meal,  bran,  and  hay;  No.  2,  shelled  corn,  hay,  and  oat 
straw;  and  No.  3,  oats,  shelled  com,  bran,  linseed  meal,  and  hay.  The 
lambs  weighed  from  05  to  100  iK)unds  each  at  the  beginning  of  the  trial, 
and  were  fed  on  the  above  rations  continuously  from  December  1  to  the 
following  April.  No.  1  was  the  richest  in  protein  and  No.  2  much  the 
poorest.  With  linseed  meal  at  $25,  bran  at  $16,  hay  at  $5,  and  straw 
at  $2  per  ton,  and  oats  at  25J  cents  and  corn  at  30  cents  per  bushel, 
the  cost  per  100  pounds  of  gain  in  live  weight  was  as  follows:  No.  1, 
$6.20;  No.  2,  $5.70;  and  No.  3,  $5.65.  "The  corn-fed  lambs  (No.  2) 
made  no  apparent  gain.  The  gain  in  weight  seemed  to  be  the  result  of 
fattening  instead  of  growing." 
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The  Michigan  Station  reports  a  comparison  of  corn  silage  with  roots, 
each  at  $2.50  per  ton,  when  fed  witli  wheat  bran  and  oats  at  cnrrent 
prices.  The  cost  per  100  pounds  of  gain  was  $4.96  on  silage  and  $4.38 
on  roots. 

Linseed  meal  and  cotton-seed  meal  were  compared  on  young  lambs 
at  pasture  at  the  Wisconsin  Station.  From  July  IG  to  September  24 
one  lot  was  fed  all  it  would  eat  of  a  mixture  of  equal  parts  of  linseed 
meal  and  corn  meal,  and  another  lot  a  mixture  of  equal  i)arts  of  cotton- 
seed meal  and  corn  meal.  Valuing  corn  meal  at  814,  linseed  meal  at 
$20,  and  cotton  seed  meal  at  $25  per  ton,  the  cost  of  food,  exclusive  of 
pasturage,  per  pound  of  gain  in  weight  was  2  cents  for  the  lot  on  lin- 
seed meal  and  3j\  cents  for  the  lot  on  cotton-seed  meal.  The  average 
gain  per  week  was  3*3  pounds  for  the  former  (linseed  mealj,  and  2*96 
pounds  for  the  latter. 

In  four  out  of  five  experiments  reported  a  nitrogenous  ration,  i.  e., 
one  relatively  rich  in  highly  nitrogenous  feeds  as  linseed  meal,  clover 
hay,  etc.,  gave  a  more  rapid  gain  in  live  weight  tliaii  a  carbonaceous 
ration,  or  one  made  up  principally  of  foods  poor  in  nitrogen,  as  hay, 
straw,  com  meal,  etc. 

Shearing  wethers  before  fattening  them. — The  question  of  the  expe- 
diency of  shearing  wethers  previous  to  the  commencement  of  the  fat- 
tening period  has  been  studied  at  the  Wisconsin  Station  for  two  sea- 
sons. The  first  season  wethers  were  shorn  in  December  and  again  in 
April ;  and  in  the  second  season  early  in  November  and  again  in  March. 
The  results  were  unfavorable  to  the  practice  the  first  season,  but  the 
second  season's  result  "  affords  evidence  of  some  advantages  connected 
with  shearing  twice  that  can  not  be  overlooked."  In  the  latter  trial 
the  sheep  shorn  twice  yielded  the  most  wool,  but  the  fiber  was  shorter; 
they  also  gained  slightly  more  in  weight,  though  the  difference  was 
small. 

Breeding. — The  Wisconsin  Station  has  undertaken  to  produce  an  all 
around  mutton  and  wool  sheep  by  crossing  a  Shropshire  ram  on  an 
American  Merino  ewe.  The  results  thus  far  are  very  encouraging,  as 
wiU  be  evident  from  the  following  extracts  from  reports  on  the  subject: 

In  qaality  the  wool  of  the  first  cross  is  sUgbtly  inferior  to  the  Merino  and 
much  superior  to  that  of  the  Shropshire.  It  is  finer,  softer,  and  pnror  than  that  of 
the  Shropshire,  while  it  is  only  inferior  to  the  wool  of  the  Merino  in  fineness. 

In  conaition  the  first  cross  wool  is  hrij^ht,  and  owing  to  the  density  of  the  fleece  it 
keeps  clean.  The  wool  might  ho  improved  somewhat  in  respect  to  it«  strength,  for 
it  appears  to  have  lost  some  of  the  elasticity  and  strength  of  fiher  that  is  uoticeahle 
in  the  Merino  wool.     •    •    * 

The  hody  of  the  sheep  shows  marked  improvement  towards  a  mutton  type  from 
that  of  the  Merino.     •     •     • 

The  wool  of  the  second-cross  ewes  is  larger  than  that  of  the  Merino  or  the  first 
cross,  but  it  is  not  equal  to  either  in  density  or  evenness.  It  is  inferior  in  finenoM, 
softness,  and  purity,  but  in  these  respects  it  is  superior  to  typical  Shropshire  wooL 
It  is  a  bright,  strong,  and  long  wool,  that  would  bring  a  high  priee  in  present  mar- 
kets. In  oriticaUy  examining  the  appearance  of  the  second  cross  it  is  evident  ^at 
the  Shropshire  type  is  closely  approached.  In  form  the  sheep  of  this  cross  are  lonff 
and  possessed  of  the  rotundity  of  form  that  is  a  Shropshire  characteristic.  •  *  • 
A  marked  improvement  has  been  madeover  the  first  cross,  particularly  in  the  plump- 
ness of  the  thigh  and  fullness  between  the  hind  legs.  There  appears  to  be  no  twU 
dence  of  a  decrease  in  constitution.     •     •     » 

As  the  third  crosses  are  the  lambs  of  this  year  it  would  be  attempting  too  great  a 
forecast  to  place  an  estimate  on  them  based  on  their  present  appearance.  They  do 
not,  however,  show  many  of  the  loose  folds  of  skin  that  have  been  observable  in  the 
lambs  of  the  first  cross  at  their  ages.  It  seems  that  they  will  be  very  similar  to  the 
•econd  cross  in  type  and  fieece.  We  have,  however,  sufiicient  data  from  the  previoiu 
crosses  to  believe  that  they  point  the  way  to  those  who  wish  to  supplant  their  Merino 
flockB  with  sheep  of  mutton  qualities. 
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nOME-MIXlNa  OF  FERTILIZERS. 

The  feasibility  and  desirability  of  home-mixing  of  fertilizers  liave 
been  clearly  demonstrated  by  the  stations.  The  published  results  of 
investigations  by  stations  engaged  in  the  examination  of  fertilizers 
leave  no  doubt  regarding  the  fact  that  "from  such  raw  materials  as  are 
in  our  markets,  without  the  aid  of  milling  machinery,  mixtures  can  be 
and  are  annually  made  on  the  farm  which  are  uniform  in  qnality,  fine, 
and  dry,  and  equal  in  all  respects  to  the  best  ready-made  fertilizers.'' 

The  nature  of  the  investigations  by  which  these  conclusions  have  beea 
reached  is  illustrated  by  recent  work  in  this  line  at  the  Kew  Jersey  Sta- 
tion. A  comparison  at  the  station  (reported  in  its  Bulletin  Ko.  93)  of  ten 
samples  of  home-mixed  fertilizers  with  twelve  leading  manufactured 
brands  showed  that  in  two  samples  of  the  former  the  fineness  closely 
approached  perfection,  90  per  cent,  and  in  one  case  fell  below  70  per 
cent;  in  the  manufactured  brands  the  greatest  fineness  was  80  per  cent, 
and  in  two  cases  it  fell  below  70  per  cent.  It  appears  from  tliese 
figures  that  farmers  using  Jthe  ordinary  appliances  of  the  farm  and 
working  on  the  high-grade  materials  readily  obtainable  in  the  market 
make  even  better  mixtures  than  the  manufacturers. 

The  average  composition  of  all  manufactured  fertilizers  examined  by 
this  station  during  1892  and  of  the  home  mixtures  examined  during 
1893  was  as  follows: 


FertlUwr. 

Kitrogen. 

Avftilable 
phos^thoric 

Potash. 

AlftiiufActTtrorB*  inizturofl  •••••..%••.••.••....•••••.•••••••••••••• 

Percent. 
2-74 
4  02 

Per  cent, 
7-70 
8-44 

PereenU 
4*50 

Home  mixtures 

9*90 

If  manufacturers'  mixtures  bad  contained  as  much  actual  food  as  the  home  mix- 
tures the  total  amount  sold  last  year  would  have  been  contained  in  23,172  tons, 
instead  of  33,821  tons,  or  a  difference  of  10,649  tons ;  tbat  is,  the  10,649  tons  of  mate- 
rial mixed,  bagged,  ixeigbted,  and  sold  as  part  of  the  various  brands  contained  no 
plant  food  whatever,  and  was,  therefore,  entirely  useless. 

[Now,  it  has  been  shown  that  the  average  charge  of  mannfactnrers  for  mixing, 
bagging,  shipping,  etc.,  is  $8.53  per  ton.]  Since  it  costs  no  more  to  mix,  bag, 
freight,  and  sell  a  high-grade  mixture  than  a  low  grade,  the  cost  to  the  farmers  for 
handling  this  worthless  material  amounted  in  1892  to  $90,835.  It  has  boon  shown 
by  the  work  of  this  station  that  the  average  composition  of  mixed  fertilizers  and 
the  fixed  charges  of  the  manufacturers  have  not  materially  changed  in  the  last  ten 
years.  The  total  sales  reported  during  this  time  were  247,000  tons,  containing,  on 
the  same  basis  of  comparison,  77,000  tons  of  worthless  material,  which  cost  farmers 
over  $656,000,  and  from  which  they  could  expect  no  returns  whatever.  The  manu- 
facturers are  not  altogether  to  blame  for  this  state  of  affairs ;  they  aim  to  supply  the 
demands  of  their  trade,  which  are  too  often  for  cheap  goods. 

The  home  mixtures  examined  represented  a  purchase  of  700  tons- 
The  average  station  valuation  of  the  different  samples  exceeded  the 
cost  by  $4.11.  Comparing  the  average  cost  per  pound  of  the  nitrogen, 
phosphoric  acid,  and  potash  in  these  mixtures  and  in  the  manufactured 
brands  sold  in  1892,  we  have: 


Fertilizer. 

Nitrogen. 

Arnilable 

phoaplioric 

acid. 

Tot  ash. 

Mnnnfncttircrs'  mixtures 

Centi. 
24.8 
14.0 

Centi. 
9.4 
6.7 

CenU. 
«.7 

Homo  mixtures 

4.0 
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If  the  constitucntfl  in  the  avorape  home  mixture  this  year  hail  been  bought  at 
these  [the  manufacturers']  figures  the  cost  per  ton  would  have  been  $49.27  [while 
the  actual  cost  was  $29.70].  *  •  *  The  difference  of  $19.57  per  ton,  applied 
to  the  700  tons  represented,  makes  a  total  of  $13,699.  This  is  certainly  a  good  return 
for  cash  payments  instead  of  credit,  for  selecting  materials  suited  to  the  needs  of 
the  soil  and  plant  instead  of  buying  hit  or  miss,  and  for  using  the  regular  labor  of 
the  farm  in  mixing  instead  of  paying  others  who  do  the  work  no  better. 

The  actual  cost  of  mixing,  in  the  experience  of  Rhode  Island  farmers 
T^lio  Lave  tried  it,  varies  from  $1  to  $1.50  per  ton  (Rhode  Island  Station 
Bulletin  No.  23). 

The  most  obvious  advantages  of  the  practice  of  home  mixing  of  fer- 
tilizers which  an  investigation  of  the  subject  appears  to  demonstrate 
are: 

(1)  Reduction  in  expense, — This  is  clearly  brought  out  in  the  figures 
given  above. 

(2)  A  definite  "knowledge  of  the  nature  of  the  plant  food  employed. — 
Each  ingredient  can  be  separately  examined  by  the  purchaser,  inferior 
materials  can  be  readily  detected,  and  those  best  adapted  to  special 
needs  selected.  "It  is  self  evident  that  an  intelligent  farmer  by  home- 
mixing  is  better  able  than  anyone  else  can  be  to  adapt  the  composition 
of  his  fertilizers  to  the  special  requirements  of  his  land  as  well  as  of 
his  crop." 

(3)  The  indirect  educational  advantages, — This  is  probably  the  strong- 
est recommendation  of  the  practice.  It  encourages  a  spirit  of  inquiry 
among  those  using  fertilizers,  and  leads  them  to  study  and  apply  the 
results  of  agricultural  research,  thus  contributing  much  toward  the 
fixing  of  the  practice  of  farming  on  a  rational,  scientific  basis. 

With  the  vast  amount  of  station  literature  sent  broadcast  through 
the  country,  givingthe  latest  and  most  reliable  information  on  the  best 
sources  of  supply  of  fertilizing  materials,  the  most  effective  mixtures 
and  combinations  for  diflTerent  crops  and  soils,  and  the  best  methods  of 
application,  there  is  no  reason  why  intelligent  home-mixing  of  fertilizers 
should  not  be  generally  practiced  to  the  marked  advantage  of  the  farm- 
ing community. 

BAKNYABD  MANURE. 

This  important  farm  resource  has  been  the  subject  of  study  by  sev- 
eral experiment  stations  in  past  years,  but  to  the  Kew  York  Cornell 
Station  (Bulletins  Nos.  13, 27,  and  56)  belongs  the  credit  of  carrying  on 
the  most  thorough  and  comprehensive  work  in  this  line.  The  investi- 
gations of  this  station,  continued  during  the  past  year,  have  been 
especially  valuable  in  calling  attention  in  a  striking  manner  to  a  some- 
what neglected  phase  of  American  farm  management.  They  have 
clearly  brought  out  the  high  value  of  the  manure  annually  produced  by 
the  various  classes  of  farm  live  stock,  the  influence  of  food,  age  of 
animal,  amount  of  bedding,  and  other  factors  on  its  quality,  and  have 
Icl  to  suggestions  of  means  of  imi)roving  the  i)resent  wasteful  methods 
of  managing  manure. 

The  following  table  gives  the  kind  of  food  used  and  the  amount  and 
quality  of  the  manure  produced  during  the  winters  of  1891-'93  and 
18D2-'93  by  the  classes  of  farm  animals  named,  fed  liberally  and  supplied 
with  sufiicicnt  bedding  to  keep  them  clean: 
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Amountf 
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campositionj  and  value  of  manure  produced  by  different  kinds  of  farm  animals. 


Animals. 

Food. 

Analyses  and  yalue  per  ton  of  mannre. 

Amount  and  value  per 
1,000    pounds     liv» 
weight  per  day. 

Water. 

Kitro- 
gen. 

Phos- 
phoric 
acid. 

Potash. 

Value 
per 
ton.* 

Pounds 
day. 

Value    Value 
^per         per 
day.*  !  ymr* 

Calves... 

Pi«» 

Cows  — 
Horses... 

Hay,  corn,  and  oats ;  or 
hay,  wheat  bran,  cot- 
ton-seed meal,  and 
linBeed  meal. 

Skim  milk,  corn  meal, 
wheat  bran, and  hay; 
or  com  meal,  linseed 
meal,  wheat  bran,  and 
hay. 

Skim  milk,  com  meal, 
and  meat  scraps;  or 

bran,     and     linseed 

meal. 
Hay,     silage,     beet«, 

wheat     bran,     com 

meal,  and  cotton-seed 

meal. 
Hay  and  a  mixture  of 

oats,  com  meal,  and 

wheat  bran. 

Peret. 
59-52 

77-73 

74  13 

75-25 
48-69 

Perct. 
0-768 

0-497 

0-840 

0-426 
0-400 

Per  et. 
9-391 

•172 
•890 

•290 

•280 

Per  et. 
0-591 

•632 

-320 

-440 
-480 

$3.30 
2.18 

8.29 

2.02 
2.21 

34  1 
67-8 

83-6 

74-1 

48-8 

$0,072 
.067 

.167 

.080 
.076 

$28.09 
24.» 

60. 8t 

29.17 
27.74 

*  Valuing  nitrogen  at  15  cents,  phosphoric  acid  at  6  cents,  and  potash  at  4|  cents. 

It  will  bo  observed  that  the  lar^rest  amounts  of  manure  (mixed 
excrement  and  litter)  recovered  per  day  were  obtained  where  the  food 
was  highly  nitrogenous,  as  in  case  of  pigs,  or  largely  liquid,  as  in  case 
of  calves.  In  either  case  the  increase  was  duo  to  an  increased  secretion 
of  urine  necessitating  the  use  of  a  larger  supply  of  bedding. 

The  table  shows  farther  that  the  actual  amount  of  nitrogen  recov- 
ered in  the  manure  is  in  every  case  considerably  larger  than  that  of  pot- 
ash and  about  twice  that  of  phosphoric  a^id,  and  confirms  the  statement 
that  barnyard  manure  is  a  valuable  source  of  nitrogen — the  most  fugi- 
tive and  therefore  the  most  costly  elemeot  of  plant  food. 

As  the  values  given  [in  the  above  table]  have  been  based  on  those  given  for  the 
value  of  commercial  fertilizers  it  does  not  follow  that  any  farmer  under  all  conditions 
will  be  able  to  get  that  value  from  the  manure  any  more  than  he  is  guarantied  to 
receive  that  value  from  the  same  amount  of  plant  food  in  commercial  fertilizers. 
It  may  be  the  prices  given  are  too  high  and  that  they  should  be  greatly  reduced  or 
even  cut  in  two.  The  value  per  pound  of  each  fertilizing  ingredient  should  bo 
determined  by  each  farmer  for  himself  as  he  determines  whether  he  can  or  can  not 
afford  to  buy  commercial  fortiUzers  at  the  market  price.  These  values,  however, 
afford  a  means  of  comparing  the  value  of  manures  made  by  the  different  kinds  of 
domestic  animals  and  vary  from  $24.43  per  year  from  calves  to  $68.88  per  year  from 
pigs.  These  values  are  calculatc^d  for  the  year  at  the  same  rate  and  value  for  the 
whole  year  as  the  average  of  the  experiments,  which  would  probably  be  somewhat 
too  high  for  the  cla.sses  of  animals  that  are  turned  to  pasture  a  considerable  portion 
of  the  year;  for  animals  that  are  kept  in  stalls  or  pens  throujjjhout  the  year  there  is 
no  reason  why  the  average  of  these  experinieuts  will  not  represent  the  production 
and  value  for  the  whole  year.  It  is,  therefore,  evident  that  bam  manures,  when 
produced  from  fairly  nitrogeuoub  food  liberally  fed,  contain  a  much  larger  proportion 
of  nitrogen  than  either  phosphoric  acid  or  potash,  and  that  where  commercial 
fertilizers  are  used  with  such  manures  the  most  economical  application  will  be 
secured  by  applying  a  much  larger  proportion  of  phosphoric  acid  and  potash  in  the 
commercial  manures  than  is  usually  sold  in  complete  fertilizers  throughout  the  State. 

There  is  more  variation  in  the  fertilizing  value  of  difli'erent  feeding 
Btufi's  than  there  is  in  the  value  of  the  excrement  from  different  kinds  of 
domestic  animals  usually  kept  on  the  farm.    These  experiments,  as 
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well  as  others  carried  out  by  the  Maine  Station,  clearly  demonstrate  the* 
fact  "that  the  quantities  of  nitrogen,  phosphoric  acid,  and  potash  of 
the  manure  stand  in  direct  relation  to  the  quantities  of  the  same  ingre-* 
dients  in  the  food."  In  the  experiments  at  Cornell  the  average  per- , 
coiitages  of  the  dift'erent  fertilizing  ingredients  in  the  food  which  were 
recovered  in  the  excrement  were  as  follows:  Nitrogen,  70;  phosphoric 
acid,  62;  potash  83;  average  of  all  three  constituents,  71, 

Without  donbt  the  general  average  of  the  plant  food  recovered  ia  oonsiderablj 
lower  than  would  be  the  case  in  ordinary  practice  where  a  larger  proportion  of 
mature  animals  are  kept.  It  is  frequently  stated  in  general  terms  that  80  per 
cent  of  the  fertilizer  vaiuo  of  animal  food  is  recovered  in  the  excrement,  and  when 
we  consider  that  of  the  eleven  experiments  five  were  made  with  young  animals,  it 
is  fair  to  presume  from  the  results  of  these  experiments  that  considerably  more 
than  70  per  cent  would  be  recovered  in  ordinary  practice,  p:irticularly  if  a  con- 
siderable portion  of  the  stock  fed  were  fattening  animals. 

It  is  reasonable  to  infer  that  the  crop-producing  power  of  the  manure 
produced  by  a  given  kind  of  animal  will  be  largely  determined  by  the 
kind  of  food  consumed. 

The  following  table,  adapted  from  Pennsylvania  Report  for  1890  (page 
27),  shows  the  variation  in  the  manurial  value  of  some  of  the  more 
common  farm  products. 

Manurial  value  of /ami  products 


Farm  product. 


Value  per  ton. 


Nitrogen. 


Phospborio 
acid. 


Potaah. 


'  Mannrial 

.    valu«  of 
Total.       $10  worth. 


ICendoxv  hny 

Clover  liny 

potatoes 

Wheat  bran , 

Liusfcd  ujoal 

Cotton-hCcd  meal 

Wheat 

Oats 

Corn 

Barley 

Milk 

Cheese 

Live  cattle 


$3.47 
G.83 
1.19 
8.35 

17.87 

23.06 
6.3« 
6.21 
5.02 
6.74 
1.T3 

15.40 
9.04 


$0.57 

.78 

.22 

2.00 

2.25 

2.04 

.74 

.87 

.83 

.63 

.24 

1.61 

2.60 


$1.06 

$5.10 

1.40 

9.07 

.46 

1.87 

2.10 

12.45 

.99 

21.11 

2.25 

28.35 

.63 

7.75 

.35 

7.43 

.30 

6.75 

.62 

7.93 

.12 

2.09 

.20 

17.21 

.14 

11.73 

$5.10 

9.07 

.12 

7.78 

7.54 

10.12 

158 

8.86 

3.78 

2.96 

.88 

.69 

1.18 


An  examination  of  this  table  will  reveal  in  the  first  place  the  neces- 
sity of  distinguishing  between  feeding  value  and  fertilizing  value.  It 
will  be  seen,  for  instance,  that  corn,  which  is  so  highly  esteemed  as  a 
feeding  stuff,  has  a  very  low  fertilizing  value.  Clover  hay  has  a 
fertilizing  value  almost  as  high  as  its  selling  price.  It  is  fair  to  assume 
that  a  ton  of  the  hay  will  produce  a  greater  value  in  manure  than  a 
ton  of  corn  meal.  Other  examples  might  also  be  taken  from  the  table 
which  would  show  that  the  fertilizer  value  by  no  means  runs  parallel 
with  the  feeding  value.  In  order  to  form  a  correct  estimate  of  the 
probable  value  of  the  excrement  produced,  the  actual  amounts  of 
nitrogen,  phosphoric  acid,  and  potash  in  each  feeding  stuff  used  must 
be  known,  as  well  as  the  kind  and  age  of  the  animal  employed. 

The  table  illustrates,  moreover,  the  intimate  relation  which  exists 
between  the  feeding  of  live  stock  and  the  maintenance  of  the  fertility  of 
the  soil.    We  see  from  it — 

That  the  farmer  who  sells  a  ton  of  hay,  for  example,  sells  in  this  ton  of  h»y  fer- 
tiliziujo:  ingredients  which,  if  purchased  in  the  form  of  commercial  fertilizen,  would 
cost  him  about  $5.10;  that  if  he  sells  2,000  pounds  of  wheat  he  sells  an  amount  of 
nitrogen,  phosphoric  acid,  and  potash  which  it  would  cost  him  $7.75  to  replace  in 
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bis  soil  in  the  form  of  commercial  fertilizers.  [Or,  looking  at  it  fh>m  a  Bomewhat 
different  standpoint],  a  farmer  who  sells,  for  example,  $10  worth  of  wheat,  sells  with 
it  about  $2,6S  worth  of  the  fertility  of  his  soil.  In  other  words,  when  he  receives 
his  $10  this  amount  does  not  represent  the  net  receipts  of  the  transaci^ion,  for  he  has 
parted  with  $2.58  worth  of  his  capital — that  is,  of  the  stored-np  fertility  of  bis  soil — 
and  if  he  does  not  take  this  into  account  he  makes  the  same  mistake  a  merchant 
would  should  he  estimate  his  profits  by  the  amount  of  cash  which  he  received,  and 
neglect  to  take  account  of  stock. 

If  now  the  fanner,  instead  of  selling  off  his  crops^  feeds  them  to  live 
stock  on  the  farm  as  far  as  possible,  a  large  proi)ortion  of  this  fertility, 
as  has  been  shown  above,  is  retained  on  t^efarm:  and  ^^if  the  business 
of  stock-feeding  is  carried  to  the  point  where  feed  is  purchased  in  addi- 
tion to  that  grown  on  the  farm,  a  considerable  addition  may  in  this 
way  be  made  to  the  fertility  of  the  farm  at  an  almost  nominal  cost, 
since  it  is  assumed  that  feed  will  not  be  bought  unless  its  feeding  value 
will  at  least  pay  its  cost.'^ 

It  is  necessary,  however,  that  the  manure  thus  obtained  should  be 
carefully  saved  and  wisely  used,  for  evidence  is  not  lacking  to  show 
that  without  this  precaution  the  margin  of  profit  in  stock-raising  is 
likely  to  be  seriously  reduced  or  entirely  eliminated. 

Experiments  at  the  Maine  Station  (Report  for  ISSS-'SG,  p.  42)  with 
sheep  have  shown  that  "  the  urine  contained  nearly  half  the  x>otash  of 
the  total  excrement  and  from  half  to  three-fourths  the  nitrogen,  but  no 
phosphoric  acid,  the  latter  being  wholly  in  the  solid  excrement.'' 
Considering  this  statement  in  connection  with  the  fact  that  urine  is 
subject  to  rapid  decomposition  and  loss  of  ammonia,  we  can  readily 
perceive  how  necessary  it  is  to  carefully  conserve  the  liquid  excrement. 

It  is  a  well-known  fact  that  the  decomposition  of  manure  begins  as 
soon  as  the  excrement  is  voided,  and  is  so  rapid  as  to  result  in  a  short 
time  in  a  serious  deterioration  of  the  product.  This  is  a  result  of 
destructive  fermentation,  and  the  loss  sustained  is  confined  to  the  nitro- 
gen which  escapes  either  in  the  free  state  or  as  ammonia. 

A  second  and  probably  more  serious  cause  of  loss  is  the  leaching  out 
of  the  soluble  constituents  of  the  manure  when  exposed  to  weathering. 
The  investigations  of  the  New  York  Cornell  (Bulletins  Nos.  13  and  27) 
and  State  (Bulletin  No.  23)  Stations  and  the  Kansas  Station  (Report 
1888,  p.  10),  show  that  manure  loosely  piled  and  left  exi>osed  will  lose 
fully  one-half  of  its  fertilizing  value  in  six  months.  The  value  of  such 
leached  manure  has  been  carefully  tested  by  the  Ohio  Station  (Bulletin, 
vol.  IV,  No.  3)  on  grain  and  grass,  with  the  result  of  showing  that  the 
margin  of  profit  from  the  use  of  open-yard  manure  is  extremely  small. 

From  these  facts  it  will  be  seen  how  important  it  is  to  take  every 
precaution  to  prevent  excessive  fermentation  and  to  protect  the  manure 
from  leaching.  These  results  are  secured  in  the  first  stages,  while  the 
manure  is  under  the  feet  of  the  animals,  by  the  use  of  proper  absorb- 
ents— straw,  peat,  or  earth — and  of  certain  preservatives,  such  as  gyp- 
sum, superphosphate,  or  kainit.  Wlien  the  manure  is  removed  from 
the  stables  it  should  be  stored  under  cover  or  in  water-tight  pits  in 
compact  heaps  to  prevent  free  access  of  air,  and  kept  moist.  By  these 
means  destructive  fermentation  and  leaching  are  prevented,  and  those 
fermentations  which  increase  the  availability  of  the  fertilizing  constitu- 
ents are  promoted.  Since  barnyard  manure,  as  already  pointed  out,  is 
much  richer  in  nitrogen  than  in  the  other  elements  of  plant  food,  potash 
and  phosphoric  acid,  it  would  be  an  economical  practice  to  compost  it 
in  the  heap  with  materials,  such  as  superphosphate  and  kainit,  which 
would  conserve  the  manure  and  at  the  same  time  supplement  its  supply 
of  potash  and  phosphoric  acid. 
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A  review  of  the  field  experiments  with  barnyard  manure  by  the  dif- 
ferent stations  on  all  kinds  of  crops  and  under  widely  varying  condi- 
tions of  soil  and  climate  shows  that  the  high  esteem  in  which  it  has 
long  been  held  is  fully  warranted.  Indeed  it  is  what  may  be  considered 
a  perfect  manure,  possessing  both  the  physical  and  chemical  propei'ties 
which  ameliorate  and  enrich  the  soil,  and  is  well  adapted  to  almost  all 
conditions  of  soil,  climate,  and  crop. 

THE  RELATION  OP  SOIL  MOISTURE  TO   CROP  PRODUCTION. 

Considerable  work  has  been  done  by  the  stations  in  past  years  on  the 
physical  propei*ties  of  soils.  This  has  related  principally  to  a  study  of 
the  temi)erature  of  soils  under  varying  conditions  of  elevation,  drain- 
age, etc.;  the  mechanical  constitution  of  soils  (physical  analysis),  and 
the  amount  and  movement  of  soil  water  as  affected  by  the  size  and 
arrangement  of  the  soil  particles  and  by  different  methods  of  culture 
and  manuring.  Very  thorough  and  systematic  work  has  been  done  in 
these  different  lines  by  the  California,  Maryland,  South  Carolina,  and 
Wisconsin  Stations. 

The  importance  of  the  problems  relating  to  the  supply  of  water  in  the 
soil  will  be  readily  appreciated  when  we  reflect  that  ''next  to  tempera- 
ture the  water  supply  is  the  most  influential  factor  in  the  production  of 
a  crop.''  It  is  well  understood  that  no  matter  how  fertile  the  soil  or  how 
favorable  the  temperature,  if  the  necessary  supply  of  water  be  lacking, 
the  crop  will  fail.  Water  is  a  prominent  constituent  of  all  plants,  but  the 
supplying  of  the  needs  of  plants  in  this  respect  is  only  one  of  the  func- 
tions of  soil  water.  In  dissolving  and  transporting  plant  food  in  the 
soil  it  exerts  an  equally  potent  influence  on  crop  production.  We  see 
then  how  necessary  it  is  for  the  intelligent  tiller  of  the  soil  to  be  familiar 
with  the  factors  which  determine  the  amount  and  movement  of  soil 
water.  The  work  of  the  Maryland  and  Wisconsin  Stations  in  this  line 
has  given  interesting  aud  suggestive  results.  Let  us  briefly  review  the 
investigations  of  these  stations,  particularly  in  their  more  practical 
bearings. 

To  illustrate  the  importance  of  the  subject,  Whitney  (Maryland  Bul- 
letin No.  21),  after  showing  that  the  average  monthly  rainfall  of  4  inches 
in  Maryland  is  sufficient  for  a  good  wheat  ci'op  on  the  retentive  lime- 
stone soils,  but  that  the  light  sandy  truck  soils  retain  only  1  inch  of 
this  rainfall,  which  is  insufiicient  for  this  crop,  says: 

If  there  should  be  as  much  difference  as  this  in  the  amount  of  water  supplied  to 
plautH  in  a  greenhouse,  those  plants  which  received  the  most  water  would  develop 
into  largo  leafy  plants,  which  would  he  late  in  coming  to  maturity,  while  the  plants 
receiving  the  less  amount  of  water  would  be  smaller,  but  there  would  be  a  greater 
tendency  to  fruit,  and  the  plants  would  mature  much  earlier.  This  is  precisely  the 
effect  on  the  two  soils  under  consideration.  When  wheat  is  sown  on  the  sandy  truck 
soil  it  does  not  tiller  well,  but  throws  up  one  or  two  stalks  which  attain  hardly  any 
size  before  each  takes  on  a  seed  head  and  the  plant  ripens.  The  conditions  have  not 
been  favorable  for  the  development  of  a  sufficient  amount  of  foliage  to  gather 
enough  plant  food  ft'om  the  soil  and  atmosphere  for  a  large  crop,  but  the  plant  has 
been  forced  to  maturity  before  it  has  attained  sufficient  size.  The  crop  is  large  in 
proportion  to  the  amount  of  food  material  which  has  been  gathered  by  the  plant, 
but  there  is  relatively  so  little  of  this  that  it  gives  a  very  small  yield  per  acre.  On 
the  heavy  limestone  soil,  on  the  other  hand,  the  crop  grows  slowly,  gets  a  good  root 
development,  tillers  well,  and  produces  a  mass  of  foliage  which  gathers  a  quantity 
of  food  material  from  the  soil  and  air  before  it  is  time  to  ripen  the  grain. 

In  heavy  wet  soils  and  in  wet  seasons  plants  are  inclined  to  grow  very  large,  and 
they  do  not  put  on  as  much  fruit  as  they  should,  considering  the  size  of  the  plant 
and  the  amount  of  food  material  that  has  been  gathered  from  the  soil  and  air.  Lnder 
these  conditions  cotton  plants,  which  are  extremely  sensitive  to  the  wetness  of  the 


432      REPORT  OF  THE  SECRETARY  OF  AGRICULTURE. 

Boil  aud  to  the  season,  tako  on  a  largo  and  rank  growth  and  produce  a  small  yieliL 
Oil  drier  soils  aud  iu  drier  seasons  the  plants  are  smaller  aud  yield  larger  crops. 
Wheat  also  shows  this,  although  to  a  less  extent  than  cotton.  Uuder  these  same 
conditions  tobacco  plants  arc  large  and  rank ;  the  Ic.ives  are  coarse  and  sappy  aud  do 
not  euro  well  or  take  on  good  color.  In  drier  seasons  aud  on  drier  soils  the  leaves 
have  a  finer  texture  and  a  brighter  color.  On  the  light  saudy  soils  the  conditious, 
as  a  rule,  are  unfavorable  to  wheat  and  grass,  but  thewj  drier  conditions  are  distiuctly 
tavorablo  for  forcing  crops  to  an  early  development,  aud  this  is  what  gives  thoci 
their  great  value  for  early  truck.  By  forcing  these  vegetables  to  an  earlier  maturity 
the  vegetables  are  put  on  the  market  two  or  three  weeks  earlier  than  they  can  be 
produced  on  the  heavier  soils  of  the  8tate,  and  they  bring  a  higher  price;  the  same 
crop  grown  on  a  heavier  aud  more  moist  limestone  soil  would  be  so  late  in  coming 
to  maturity  that  it  would  have  to  compete  with  nil  other  parts  of  the  State,  and 
there  would  likely  be  a  glut  in  the  market  and  the  crop  would  bring  a  very  loxr 
price.  We  thus  see  that  the  character  of  the  seasou  aud  the  soil  has  much  to  do  (I > 
with  the  total  yield  of  the  crop,  as  with  the  cotton  and  wheat  crop;  (2)  with  the 
quality  of  the  crop,  as  with  tobacco;  (3)  with  the  time  of  ripening,  as  with  the 
truck  aud  vegetables. 

He  argues  that  tlie  difference  in  chemical  composition  of  the  soils  of 
Maryland  will  not  account  for  their  difference  in  agricultural  valae, bat 
that  this  is  chiefly  determined  by  the  size  and  arrangement  of  the  soil 
particles  and  the  amount  of  organic  matter  present.  On  this  basis  he 
classities  the  soil  formation  of  Maryland,  obtaining  thus  from  lOto  IStype 
soils,  each  of  which  is  specially  adapted  to  some  particular  crop.  The 
development  and  yield  of  crops  on  these  soils  are  dependent  upon  the 
conditions  of  moistuie  and  heat,  *'  for  if  the  physical  conditions  of 
moisture  and  heat  are  favorable,  plants  can,  in  general,  get  all  the  food 
they  need  from  nearly  all  soils,"  and  these  conditions  vary  with  the 
texture  of  the  soil  types.  The  deterioration  of  lands  is  largely  due 
to  a  change  in  texture. 

Wo  have  in  our  common  manures  and  fertilizers  very  powerful  and  potent  means 
of  maintaining  or  of  changiug  the  texture  of  the  soils  aud  thereby  changing  the  con- 
ditions of  moisture  and  heat  which  they  can  maintain  for  the  crop,  and  it  La 
through  this  physical  eflect  of  manures  antl  fertilizers,  iu  controlling  the  supply  of 
moisture  aud  heat  within  the  soil,  under  existiug  climatic  conditions,  that  the  onief 
value  of  fertilizers  aud  manure  lies,  rather  than  in  the  relatively  small  amount  of 
plant  food  which  they  add  to  th.*  soil. 

Fertilizers  alter  the  texture  of  soils  by  changing  the  surface  tension 
of  the  water  surrounding  the  minute  particles,  thus  either  driving  the 
particles  asunder  and  making  the  soil  more  impervious,  as  is  the  case 
where  alkalies,  urine,  etc.,  are  used,  or  flocculating  or  rolling  them  into 
balls,  aud  thus  opening  the  pores  of  the  soil  to  the  circulation  of  water, 
as  occurs,  for  instance,  where  lime  is  applied. 

This  alteration  in  surface  tension  of  soil  water  by  matter  in  solution 
also  exerts  an  influence  on  its  movement,  for  the  investigations  of  the 
New  York  State  Station  (Reports  1887, 188S)  as  well  as  of  the  Maryland 
Station  have  shown  that  certain  fertilizers,  such  as  salt  and  kainit,  in- 
crease the  surface  tension  of  soil  water,  thus  augmenting  the  power  of 
soils  to  draw  up  water  from  below  in  dry  seasons,  and  that  others,  such 
as  ammonia  and  urine,  reduce  the  surface  tension  and  thus  lessen  this 
power  of  soils.  The  practical  utility  of  these  facts  is  so  clear  as  to  need 
no  comment. 

King,  of  the  Wisconsin  Station  (l^eports  for  1890, 1801,  and  1892),  has 
studied  the  question  of  soil  moisture  as  related  to  crop  production  dur- 
ing a  number  of  years.  Uis  investigations  have  given  results  of  the 
highest  practical  significance.  Uo  linds  that,  although  the  lateral  move- 
ment of  soil  water  is  comparatively  slow,  water  n>ay  be  drawn  up  in  the 
soil  by  capillarity  from  a  depth  of  at  least  5  feet,  and  that  this  rise  may 
be  materially  altered  by  the  use  of  manure  and  by  tillage. 
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Repeated  experiments  have  shown  that  the  use  of  barnyard  manure 
increases  the  available  supply  of  water  in  the  soil,  even  down  to  a 
depth  of  4  feet,  and  that  this  influence  is  still  perceptible  a  year  after 
manuring.  "  Rolling  land  by  firming  the  soil  increases  its  power  of 
drawing  water  to  the  surface  from  below,  and  this  influence  has  been 
observed  to  a  depth  of  3  or  4  feet."  It  also  increases  the  evaporation 
of  soil  moisture,  and  the  drying  effect  of  rolling  has  been  found  to 
extend  to  a  depth  of  4  feet. 

It  appears,  moreover,  that  wetting  the  surface  soil  increases  this 
translocation  of  soil  moisture,  particularly  at  seasons  when  evapora- 
tion is  rapid.     For  this  reason  the  author  recommends  that — 

Unless  the  grouod  is  already  too  wet^  the  stirring  of  the  surface  soil,  wherever  prao- 
ticable,  shomd  follow  just  as  soon  after  a  considerable  rainfall  as  the  tools  will  work 
well.  The  cultivation  should,  as  a  rule,  be  shallow,  leaving  a  thin  stratum  of  the 
surface  soil  finely  pulverized  and  completely  cut  off  from  the  ground  below.  If 
this  is  not  done  the  extremely  rapid  evaporation  which  takes  place  from  undisturbed 
wet  soil  on  hot  clear  days  may,  even  in  a  few  hours,  not  only  dissipate  that  which 
has  just  fallen,  but  also  a  part  of  that  which  the  rain  has  caused  to  be  drawn, 
toward  the  surface  from  lower  levels,  and  thus  leave  the  ground  actually  drier,  as  a 
whole,  than  before  the  rain,  even  though  it  may  look  more  moist  at  the  surface. 

The  practical  bearing  of  these  facts  is  illustrated  in  connection  with 
the  watering  of  transplanted  trees,  and  with  the  use  of  tillage  imple- 
ments. 

When  dry  weather  follows  the  planting  of  trees  it  will  be  evident  that  simply 
wetting  the  surface  may,  in  certain  localities,  do  more  harm  than  good,  because  in 
these  cases  the  roots,  lying  as  they  do  at  considerable  depths,  can  not  use  water 
which  remains  at  the  surface,  and  as  surface  wetting  may  aiminish  the  water  con- 
tent of  the  deeper  soil,  the  soil  about  the  roots  is  liable  to  be  rendered  drier  than 
before  the  wetting.     •     ♦•     » 

If,  however,  the  surface  soil  about  the  trees  is  deeply  spaded  before  watering,  the 
water  will  then  enter  the  ground  more  deeply  by  the  direct  course  of  gravitation, 
largely  unimpeded  by  capillary  action,  while  at  the  same  time  the  ability  of  the  soil 
to  return  the  water  to  the  surface  will  be  reduced  to  the  minimum,  and  if  a  good 
mulch  is  now  added  the  water  wUl  be  under  the  best  conditions  for  being  used  by 
the  tree.  So,  too,  if  the  soil  about  the  rootB  of  transplanted  trees  is  well  firmed  tm 
insnre  the  rapid  transit  of  water  to  them,  while  the  surface  is  left  loose  and  weU 
mulched  at  the  time  of  setting  to  prevent  capillary  action  upward  above  the  roots 
and  to  permit  the  rains  to  penetrate  downward  to  them,  we  start  the  trees  under  the 
best  possible  conditions  for  growth,  so  far  as  moisture  is  concerned.     *     *     * 

The  pi-actical  deductions  of  the  author  as  regards  the  use  of  tillage 
implements  are  as  follows: 

A  tool  like  the  disc  harrow,  or  like  the  curved-toothed  harrows,  which  cuts  nar- 
row and  comparatively  deep  grooves  in  the  soil,  leaving  undisturbed  ridges  between 
them,  tends  to  dry  the  ground  rapidly  and  deeply. 

Tools  like  the  plow  and  some  forms  of  cultivators,  which  cut  the  whole  surfieuse  of 
the  ground,  leaving  a  loose  layer  of  soil  on  the  top,  tend  to  dry  the  loosened  soil, 
while  the  loss  of  moisture  from  below  by  capillary  action  and  evaporation  is  dimin- 
ished. 

Deep  plowing  in  the  spring,  especially  if  the  soil  is  heavy  and  if  coarse  material 
is  turned  under,  would  tend,  unless  prevented  by  early,  heavy  rains,  to  produce  a 
deficiency  of  moisture  for  shallow>rooted  plants  and  for  deep-rooted  plants  during 
the  early  part  of  the  season,  by  partially  cutting  ofi^  the  water  supply  at  a  deptn 
below  the  roots. 

Shallow  plowing  or  surface  stirring  would  tend  to  diminish  surface  evaporation, 
and  at  the  same  time  allow  capillary  action  to  lift  water  from  below  to  the  roots  of 
young  and  shallow -rooted  plants. 

Fall  plowing  and  early  spring  treatment  Avith  tools  like  the  disc  harrow  would 
tend  to  draw  the  water  to  the  surface  with  the  minerals  held  in  solution,  and  thus 
concentrate  the  fertility  at  the  surface  for  later  use,  thus  preventing  so  much  being 
lost  by  underdraiuage. 
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The  more  recent  work  of  this  investigator  on  the  influence  of  deep 
and  shallow  coltivation  on  the  water  content  of  the  soil  indicates 

that— 

(1)  Thoroa£:h  caltiyation  sreatly  dimmishes  sarfaoe  erapi^fttion  from  th«  boiL. 

(2)  Thorough  caltiyation  keeps  the  soil  below  the  sar&oe  cooler,  and  this  zaateri> 
nlly  strengthens  the  capillary  power  bo  that  lesB  water  percolates  downward  om%  of 
the  reach  of  root  action. 

(3)  The  capillary  force  being  stronger  the  soil  moisture  is  mored  upward  faster 
and  through  longer  distances  as  the  roots  of  growing  crops  consume  it,  and  tlma 
more  water  becomes  aToilable. 

The  question  of  the  amount  of  water  required  to  produce  a  pound  of 
dry  substance  in  various  farm  crops,  both  under  natural  and  artiflcial 
conditions,  has  also  be^i  studied  by  King  during  a  number  of  years. 
The  results  obtained  ^^  point  very  strongly  towwrd  the  conclusion  that 
we  rarely  have  water  enough  in  our  soils  under  natural  conditions  to 
realize  even  approximate  possible  returns  from  our  land,  and  that  were 
we  prepared  to  irrigate  almost  any  of  our  <a*op8  at  such  times  as  there 
is  a  deficiency  of  water  in  the  soil,  very  much  larger  average  yields 
would  be  secured.^ 

POTATO  SCAB. 

The  independent  and  simultaneous  investigations  of  Roland  Thaxter, 
of  the  Conuecticut  State  Station,  and  L.  H.  Bolley,  of  the  North  Dakota 
Station,  on  the  cause  of  potato  scab  and  the  treatment  for  its  preven- 
tion, gave  very  important  results  as  indicated  in  the  following  summary. 

The  well  known  condition  of  potatoes  designated  as  scabbed  is 
caused  by  the  tuber  forming  a  more  or  less  regi^ar  layer  of  cork  cells 
to  protect  itself  against  the  irritating  influence  of  a  fungus  parasite. 
The  scab  fungus,  known  scientifically  as  Oospora  scabies^  enters  the 
growing  tuber  in  the  form  of  minute  filaments  or  threads,  surrounding, 
penetrating,  and  filling  the  outer  cells  of  the  potato,  especially  the 
newer  growth,  usually  killing  them.  The  underlying  cells,  in  order  to 
protect  themselves  against  the  irritating  presence  of  the  fungus,  form 
thick  cork-like  cells  in  several  layers.  By  the  growth  of  the  tuber  and 
constant  attack  of  the  parasite  this  layer  becomes  cracked,  rough,  and 
irregular.  The  fungus  seems  to  flourish  best  in  a  rather  heavy  SOU 
containing  a  considerable  quantity  of  organic  matter,  and  it  has  been 
repeatedly  demonstrated  that  it  can  remain  in  the  soil  for  several 
years,  living  on  the  decaying  organic  matter,  yet  capable  at  any  time 
of  attacking  a  crop  of  potatoes,  beets,  and  possibly  other  root  crops. 
The  fungus  first  appears  on  the  tubers  as  a  peculiar,  delicate,  grayish 
mold,  which  is  especially  abundant  on  the  newer  growth.  It  spreads 
rapidly  and  will  soon  infest  the  whole  hill. 

licceiit  experiments  tend  to  show  that  the  fungus  will  grow  most 
rapidly  and  abundantly  in  a  neutral  or  slightly  alkaline  soil.  Such 
conditions  are  found  where  lime,  ashes,  or  stable  manure  is  added  to 
the  soil.  The  lime  and  ashes  supply  directly  the  alkaline  conditions, 
and  the  stable  manure,  through  the  formation  of  ammonia  and  various 
carbonates,  has  the  same  efi'ect.  In  this  way  may  be  explained  the 
fact,  often  observed,  that  adding  lime  or  ashes  to  the  soil  increases 
the  scab.  Experiments  conducted  at  the  Rhode  Island  Station  on  soil 
known  to  be  acid  in  its  reaction,  fully  demonstrated  that  while  the 
addition  of  lime,  ashes,  or  stable  manure  increased  the  total  yield,  it 
increased  the  amount  of  scab  in  a  still  greater  ratio. 

The  loss  caused  by  the  scab  fungus  is  very  difficult  to  estimate,  as  it 
seldom  renders  the  whole  crop  uumarbetable.  Estimates  have  been 
given  for  North  Dakota,  Michigan,  Neiw  York,  and  other  States,  show* 
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ing  that  from  20  to  60  por  cent  of  tlie  crop  is  affected  to  some  degree, 
and  the  actual  loss  is  placed  at  from  3  to  20  per  cent  of  the  entire  crop. 

The  disease  may  be  spread  in  various  ways.  Planting  of  scabby  seed 
or  in  infested  soil  will  give  a  scabbed  crop.  Stable  manure  containing 
the  droppings  from  animals  fed  on  the  reftise  of  potatoes,  beets,  or 
other  root  crops  is  liable  to  be  a  source  of  infection,  as  it  has  been  well 
established  that  the  fungus  will  pass  unimpaired  through  the  alimen- 
tary canal  of  animals.  To  remove  this  source  of  infection  all  potatoes 
and  roots  fed  to  stock  should  first  be  thoroughly  and  properly  cooked. 
Surface  water  should  not  be  permitted  to  drain  from  infected  soil  to 
that  free  from  the  scab,  and  attention  should  be  paid  to  cleaning 
plows  and  all  cultivating  apparatus  when  passing  from  one  field  to 
another.  By  observing  these  precautions  not  only  will  a  clean  crop  be 
assured  but  the  soil  w2l  not  become  infested.  If  clean  seed  be  planted 
in  clean  soil  a  clean  crop  will  be  secured.  It  has  been  learned  that  by 
the  use  of  the  proper  chemicals  even  scabby  seed  may  b©  rendered 
nearly  powerless  to  spread  the  disease.  Different  methods  of  treatment 
have  been  suggested,  but  i>erhaps  the  best  in  respect  to  efficiency, 
cheapness,  and  convenience  is  that  of  treating  the  seed  potatoes  before 
planting  with  a  solution  of  corrosive  sublimate  (mercuric  chloride). 

The  method  of  treatment  consists  in  soaking  the  seed  for  one  and  a 
half  hours  in  a  solution  of  2J  ounces  of  corrosive  sublimate  in  15  gal- 
lons of  water.  If  the  i)otatoes  are  dirty  they  should  be  washed  before 
being  placed  in  the  solution  of  the  fungicide.  After  the  soaking  the 
potatoes  should  be  spread  so  as  to  dry  quickly.  The  treatment  may 
bo  performed  at  any  convenient  time,  and  the  potatoes  may  be  cut 
either  before  or  after  treatment.  The  action  of  this  chemical  is  suffi- 
cient to  destroy  the  fungus,  but  if  used  as  recommended  will  not  injure 
the  growth  of  the  potato.  Enough  of  the  chemical  to  treat  30  to  40 
bushels  need  not  cost  more  than  60  to  75  cents.  It  is  a  very  powerful 
poison  and  should  be  handled  with  care,  none  of  it  being  taken  into 
the  stomach.  It  is  very  corrosive  to  metals  and  should  never  be  kept 
in  metallic  vessels.  A  cheap  and  good  way  of  procedure  is  as  follows: 
Dissolve  the  corrosive  sublimate  in  2  gallons  of  hot  water.  Pour  the 
solution  into  an  open-headed  barrel  or  hogshead  and  add  13  gallons  of 
water.  Place  the  potatoes  in  a  loosely  woven  sack — a  coffee  sack  is 
very  good  for  this  purpose — and  dip  the  whole  into  the  solution,  allowing 
it  to  remain  for  an  hour  and  a  half.  The  solution  should  be  stirred  from 
time  to  time  to  keep  it  well  mixed. 

If  seed  potatoes  are  treated  as  above  and  then  planted  in  soil  free 
from  the  scab,  and  if  no  manure  from  stock  fed  on  scabby  potatoes  is 
used,  a  clean  crop  may  be  expected.  But  if  the  soil  is  contaminated  no 
kind  of  treatment  will  be  of  any  considerable  benefit.  How  long  the 
fungus  can  remain  in  the  soil  is  not  known,  nor  is  there  any  definite 
means  for  ridding  the  soil  of  it.  Probably  a  rotation  of  crops  will 
finally  starve  it  out.  Grasses,  com,  and  wheat  are  probably  not 
affected  by  this  fungus  and  should  be  used  in  the  rotation,  but  not 
beets  or  other  root  crops. 

The  potatoes  should  be  dug  as  they  mature  and  stored  in  a  dry  place. 
This  will  prevent  ftirther  development  of  the  scab  fungus  if  it  should 
be  present,  and  thus  reduce  the  loss  due  to  this  cause. 

BEAN  ANTHKACNOSE. 

This  disease,  to  which  beans  are  very  susceptible,  has  been  the  sub- 
ject of  investigation  at  several  of  the  experiment  stations,  notably  the 
^'ew  Jersey  and  New  York  Stations.    It  is  caused  by  the  fringus  Colle- 
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totrichum  lindemuthianum.  In  New  York  it  is  estimated  that  at  leas^ 
5  per  cent  of  the  growing  plants  are  destroyed  every  year,  and  tlie 
total  loss  is  still  greater,  due  to  the  inferior  crop  produced  by  the 
diseased  plants. 

The  disease  seems  to  affect  all  parts  of  the  plant.  If  diseased  seed 
is  planted,  the  infection  may  be  often  found  upon  the  first  leaves 
(cotyledons)  as  soon  as  they  push  through  the  ground,  or  it  may  appear 
upon  the  young  stalk  where  it  often  eats  its  way  through  the  stem, 
destroying  the  younff  plant.  In  this  way  often  25  to  50  per  cent  of  tlie 
young  seedlings  and  germinating  seed  may  be  destroyed. 

Upon  the  plants  surviving  the  first  attack,  the  disease  continues  its 
depredations  on  the  stems  and  foliage,  spotting  and  pitting  them,  often 
causing  a  serious  dropping  of  leaves  and  leaflets.  Upon  the  leaves 
the  fungus  seems  most  frequently  to  attack  the  veins,  which  torn 
black,  especially  on  the  under  side  of  the  leaf.  Once  established  upon 
the  leaf,  it  may  appear  between  the  veins,  forming  narrow,  irregular, 
elongated  dark  spots  that  soon  break  away,  leaving  irregular  cracks  in 
the  leaf.  When  the  foliage  is  injured  to  any  considerable  extent  by 
this  disease  the  yield  of  beans  is  materially  reduced. 

Upon  the  pods  the  presence  of  the  disease  may  be  known  by  the 
appearance  of  black  or  brown  pits  with  red  borders.  At  first  these 
spots  are  circular  in  outline,  becoming  enlarged  and  irregular  through 
the  coalescence  of  several  spots.  When  along  the  edge  of  the  pod,  the 
disease  may  be  seen  as  narrow  strips  of  dark  color.  Soon  after,  the 
formation  of  a  spot,  there  appear  in  its  central  portion  pink  spotflL 
which  consist  of  spore  masses,  pushed  out  by  the  fungus  for  its  spread 
to  other  hosts.  Its  attacks  upon  the  jkhIs  prevent  them  from  filling 
perfectly,  if  they  fill  at  all.  The  disease  may  spread  in  the  marked 
where  it  may  suddenly  appear  upon  snap  beans  and  spreading  to 
others  ruin  them  before  they  reach  the  consumer. 

Upon  the  seed  the  presence  of  the  disease  is  indicated  by  the  pro- 
duction of  pits,  specks,  wrinkles  or  blisters,  and  discolorations  of  vari- 
ous kinds.  It  has  been  repeatedly  demonstrated  that  such  seed  as  has 
just  been  described  can  carry  the  spores  of  disease  over  from  one  season 
to  another. 

In  seeking  to  prevent  this  disease  the  first  precaution  is  to  see  that 
the  seed  is  not  affected  when  planted.  If  a  comparatively  small  amount 
of  seed  is  to  be  planted,  the  careful  selection  of  the  beans  by  rejecting 
all  discolored,  cracked,  wrinkled,  or  otherwise  unsound  seed  will  fully 
repay  its  cost.  If  no  infected  seed  was  planted,  loss  from  anthracnose 
would  be  unknown.  As  an  additional  precaution,  or  where  large  quan- 
tities of  seed  make  the  careful  inspection  impracticable,  the  s^d  may 
be  treated  in  such  manner  as  to  destroy  the  friugus  secreted  within  or 
upon  it.  Soaking  the  seed  for  an  hour  in  a  solution  of  strong  ammo- 
niacal  carbonate  of  copper,  composed  of  3  ounces  of  carbonate  of  cop- 
per, 1  quart  ammonia,  and  4J  gallons  water,  has  given  good  results. 
Treating  the  seed  for  fifteen  minutes  with  hot  water  at  120^  F.,  or  five 
minutes  at  130^  F.,  will  give  a  crop  contiiining  a  greatly  reduced  percent- 
age of  diseased  pods,  although  the  germinative  ability  of  the  seed  is 
sometimes  lowered  by  the  treatment.  Whenever  treated  seed  is  used, 
a  sufficient  quantity  should  be  planted  to  make  up  for  any  iigarea 
by  the  treatment. 

The  most  effectual  treatment  consists  in  spraying  the  diseased  plants 
with  Bordeaux  mixture  made  by  the  following  formula:  Copper  sul- 
phate (blue  vitriol)  2  pounds,  freshly  slaked  lime  IJ  pounds,  water  30 
gallons,  to  which  is  added  enough  soap  to  make  a  good  suds,  enabling 
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it  to  spread  over  the  foliage  to  a  greater  degree.  If  the  soap  is  not  used, 
only  about  22  gallons  of  water  should  be  taken.  In  spraying,  a  good 
nozzle  is  needed,  that  the  solution  may  be  well  distributed.  The  mix- 
ture must  be  kept  well  stirred,  as  it  settles  very  rapidly.  This  solution 
does  not  kill  the  fungus  in  diseased  plants,  but  prevents  its  spreading 
to  those  not  affected. 

The  time  of  spraying  and  number  of  applications  can  not  be  definitely 
prescribed,  as  various  conditions  must  be  considered.  The  first  applica- 
tion should  be  given  as  soon  as  the  plants  are  well  through  the  ground 
and  their  first  leaves  spread,  care  being  taken  to  cover  every  part  of  the 
plant.  A  second  spraying  should  follow  in  a  week  or  ten  days,  with  a 
third  or  fourth  as  may  be  required  by  the  symptoms  as  already  given. 
If  rainy  weather  follows  a  spraying,  another  should  be  given  as  soon  as 
possible  to  take  the  place  of  that  which  may  have  been  washed  away. 
Field  beans  usually  require  but  three  sprayings,  while  perhaps  four 
should  be  given  snap  or  string  beans.  Numerous  experiments  made 
with  Bordeaux  mixture  at  the  New  York  State  Station  gave  increased 
yields,  as  to  the  number  and  weight  of  pods,  of  from  30  to  60  per  cent 
in  favor  of  spraying.  The  cost  of  the  chemicals  is  small  and  the  appli- 
cation is  the  chief  item  of  expense.  No  danger  need  be  apprehended 
from  the  presence  of  the  blue  vitriol  upon  the  pods  intended  for  snap 
beans,  as  the  amount  of  the  copper  compound  will  be  so  small  as  to  be 
entirely  harmless.  In  applying  the  solution  any  sort  of  spraying  pump 
may  be  used,  the  nozzle  being  the  most  important  part  of  the  apparatus, 
as  a  uniibrm  spray  must  be  thrown. 

CRIMSON   CLOTEIB. 

This  clover  has  been  investigated  and  reported  on  by  the  California, 
Delaware,  Maryland,  New  Jersey,  North  Carolina,  and  other  stations. 

Crimson  clover  (also  known  as  scarlet,  German,  or  Italian  clover) 
bears  a  resemblance  to  the  common  red  clover,  from  which  it  is  easily 
distinguished  by  the  greater  length  of  its  flower  spike,  which  is  from 
1^  to  2  inches  long;  by  the  bright  crimson  color  of  its  flowers;  and  by 
differences  in  the  shape  and  marking  of  the  leaflets.  Crimson  clover 
is  an  annual  plant  growing  to  about  the  same  height  as  red  clover. 
Though  not  generally  grown  far  north,  it  attained  a  height  of  26  inches 
at  the  Maine  Station  when  sown  in  the  spring.  It  has,  under  certain 
conditions,  some  advantages  over  red  clover,  in  that  it  flourishes  on 
relatively  poor  soils.  It  grows  during  the  late  winter  and  spring  and 
blooms  so  early  in  the  spring  as  to  allow  other  crops  to  occupy  the  land 
in  the  same  year.  At  the  California  Station  crimson  clover  was  suc- 
cessfully grown  in  temperatures  which  checked  the  growth  of  alfalfa. 
In  the  South  it  is  grown  on  noncalcareous,  sandy,  or  clay  soils.  It 
affords  early  spring  pasture  and  a  good  quality  of  hay,  and  has 
much  value  as  a  green  manure  for  light  soils.  Good  silage  has  been 
made  from  crimson  clover.  This  plant  is  largely  used  in  Delaware  as 
a  green  manure  for  orchards,  and  has  been  found  valuable  in  protect- 
ing and  keeping  clean  apples  blown  off  by  wind.  The  Maryland  Sta- 
tion recommends  crimson  clover  as  suitable  for  supplying  green  food 
for  x)Oultry  in  winter,  and  the  Delaware  Station  commends  it  as  a  food 
for  bees. 

As  a  feeding  stuff. — Analyses  made  at  the  New  Jersey  Station  give 
to  crimson  clover  hay  a  high  feeding  value,  and  experiments  at  the 
Korth  Carolina  Station  show  a  higher  rate  of  digestibility  for  the  pro- 
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tein  and  carbohydrates  of  crimson  clover  than  for  the  same  constitnents 
of  red  clover  hay.  A  ton  of  crimson  clover  hay  contained  the  follow! n|^ 
amounts  of  di^restible  nutrients :  19  jwunds  of  fat,  240*4  pounds  of  fiber, 
185  pounds  of  protein,  and  525-6  pounds  of  carbohydrates.  A  ton  of 
crimson  clover  hay  contained  55*4  pounds  more  of  digestible  protein, 
and  about  the  same  quantity  of  the  other  food  ingredients. as  there 
was  in  a  ton  of  red  clover  haj'.  The  richness  of  the  crimson  clover  hay- 
in  protein  especially  fits  it  for  feeding  in  connection  with  such  poorly 
balanced  foods  as  straw,  cotton-seed  hulls,  and  com  stover. 

As  a  green  manure. — ^For  green  manuring  the  value  of  crimson  clover 
is  high.  Analyses  made  at  the  New  Jersey  Station  gave  2,350  pounds 
per  acre  as  the  amount  of  organic  vegetable  matter  contained  in  the 
plants  and  roots  of  crimson  clover  where  the  crop  amounted  to  5  tons 
of  green  clover  i)er  acre.  This  green  manuring  afforded  61-5  pounds 
of  nitrogen,  12-6  pounds  of  phosphoric  acid,  and  52*8  pounds  of  potash 
per  acre,  or  as  much  organic  matter,  nitrogen,  and  x)otash  as  is  supplied 
by  7-5  tons  of  average  stable  manure. 

A  crop  of  crimson  clover  turned  under  has  been  found  to  be  an 
excellent  substitute  for  nitrate  of  soda  in  growing  sweet  potatoes  in 
Delaware.  Orchards  on  thin  soils  may  be  benefited  by  plowing  under 
crimson  clover  for  several  years  in  succession.  It  is  stated  that  the 
plants  when  turned  under  decay  more  rapidly  in  the  soil  than  red 
clover,  leaving  the  land  in  good  condition  for  future  crops. 

Culture. — In  Delaware  crimson  clover  is  sown  the  latter  part  of  July 
or  during  August.  In  the  South  seed  may  be  sown  from  August  to  the 
middle  of  September,  or  even  later  in  extreme  southern  latitudes.  It 
is  important  that  considerable  growth  should  be  made  before  winter. 
On  the  other  hand,  to  obtain  a  good  stand  one  must  w«ait  for  a  suitable 
season.  Crimson  clover  should  not  be  sown  in  the  fall  with  a  crop  of 
winter  grain.  The  quantity  of  seed  varies  from  10  to  15  pounds  per 
acre  sown  broadcast  It  is  not  necessary  to  prepare  the  land  especially 
for  the  clover  crop,  but  the  seeds  may  be  sown  in  fields  of  cotton,  corn, 
or  vegetables  immediately  after  the  last  cultivation  and  without  cover- 
ing. If  clover  is  the  only  crop  a  little  brushing  or  rolling  is  in  order. 
On  stubble  land  a  catch  may  be  secured  by  harrowing  deeply  and  then 
Fowing  the  seed  and  rolling  or  harrowing  lightly.  The  seed  may  also 
be  sown  among  the  -vines  of  the  cowpea  crop.  The  clover  begins  to 
grow  as  the  peas  die,  and  these  two  renovating  crops  supply  a  very 
large  amount  of  organic  matter  to  the  soil.  Failure  to  secure  a  stand 
of  crimson  clover  is  frequent,  due  sometimes  to  the  seed  and  sometimes 
to  the  season.  The  newly  germinated  plants  are  easily  killed  by  a 
scorching  sun. 

In  Delaware  crimson  clover  may  be  cut  for  hay  or  for  silage  early  in 
5Iay.  In  the  South  it  blooms  in  April.  A  yield  of  from  1  to  2  tons 
of  hay  per  acre  maybe  secured  from  very  thin  land.  The  hay  is  taken 
off  in  time  to  allow  the  use  of  the  field  for  other  summer  crops,  such 
as  cotton,  com,  or  vegetables.  In  Delaware  some  farmers  when  plow- 
ing under  the  green  crop  in  orchards  so  turn  the  furrows  as  to  leave 
the  heads  of  clover  above  ground.  These  heads  bear  seed,  and  thus 
afford  a  stand  next  year.  In  cutting  for  hay  in  orchards  other  farm- 
ers leave  strips  of  uncut  clover  along  the  rows  of  trees,  from  which 
the  seed  is  scattered  for  the  next  year's  crop. 

In  brief,  crimson  clover  has  proved  a  valuable  plant  for  green  manur- 
ing, for  hay,  and  for  other  purposes  on  light  soils  in  Delaware,  New 
Jersey,  t^e  Southern  States,  California,  and  elsewhere. 
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SOJA  BEANS. 

These  beans  are  also  kiio\m  as  soya  and  soy  beans.  Two  distinct 
species  have  been  called  by  these  names.  The  small  bean  {PJiaseolits 
radiatus)  is  largely  used  in  Japanese  confections,  but  is  of  no  special 
value  as  a  forage  plant. 

The  large  bean  {Soja  hispidaor  Glycine  hispida)  is  the  truesoja  bean, 
and  has  been  found  by  the  stations  in  a  number  of  States  to  be  a  valua- 
ble forage  plant.  In  Japan  this  bean  is  largely  used  as  food  for  man 
and  animals. 

The  soja  bean  is  an  annual  leguminous  plant,  resembling  the  bunch 
or  upright  varieties  of  cowi>ea8.  The  growth  is  erect  and  from  3  to  4^ 
feet  high.  The  short  pods  are  borne  thickly  on  the  stocky,  bushy  plant. 
Stems,  leaves,  and  pods  are  densely  covered  with  short  hairs. 

The  sqja  bean  can  not  be  said  to  be  a  new  plant  in  the  United  States 
but  was  introduced  from  Japan  before  the  organization  of  the  experi- 
ment stations  in  1888.  However,  the  varieties  first  introduced  were 
too  late  in  maturing  for  localities  in  which  early  autumn  frosts  occur. 
The  Massachusetts  State  Station  and  the  Kansas  Station  introduced 
from  Japan  early  varieties  of  soja  beans.  Repeated  experiments  at 
these  stations  indicated  that  these  matured  in  Massachusetts  with  the 
same  certainty  as  the  common  varieties  of  com,  and  that  they  ripened 
in  Kansas  in  any  season.  The  varieties  which  experiments  have  shown 
to  be  early  enough  for  Kansas  are  Eda-man^,  Yellow  Soy,  Yamagata 
Cha-daidzu,  and  Kiyusuk^  Daidzu.  In  Kansas  soja  beans  have  shown 
considerable  ability  to  resist  drought. 

The  seed  should  be  planted  only  after  the  ground  is  warm  in  the 
spring.  In  Kansas  the  latter  part  of  May  is  the  preferred  season.  The 
beans,  at  the  rate  of  5  to  10  per  foot,  are  planted  in  drills  from  2^  to  3 
feet  apart.  The  cultivation  is  similar  to  that  given  the  bunch  varieties 
of  the  cowpea  and  should  not  occur  while  the  leaves  are  wet  with  dew 
or  rain.  The  vines  are  cut  when  the  beans  begin  to  ripen,  cured  in 
small,  high  piles,  and  threshed  when  dry. 

At  the  South  Carolina  Station  the  yield  of  beans  was  from  10  to  16 
bushels  per  acre.  At  the  Georgia  Station  soja  beans  yielded  1,307 
pounds  of  beans  per  acre,  while  the  yield  of  cowpeas  on  an  adjacent 
plat  was  only  840  x^ounds.  The  weight  of  dry  forage  from  the  former 
was  also  greater  than  that  of  the  hay  from  cowpeas.  At  the  Massa- 
chusetts Ilatch  Station  the  variety  Medium  Early  White  soja  bean 
yielded  at  the  rate  of  35  bushels  per  acre.  The  variety  Black  Medium 
made  a  ranker  growth  of  vine  than  most  of  the  other  sorts.  At  the 
Massachusetts  State  Station  soja  beans  yielded  5,949  pounds  of  dry 
mattter  per  acre.  The  red  varieties  have  been  found  superior  to  the 
white  in  productiveness  and  in  beauty  of  appearance. 

At  the  Georgia  Station  soja-beau  forage  was  relished  by  stock  and 
was  more  easily  cured  than  cowpea  vines.  The  yield  of  soja-bean  for- 
age, exclusive  of  beans,  was  at  the  rate  of  2,940  pounds  of  dry  matter 
per  acre,  containing  88-2  x)onnds  of  crude  fat,  438-06  pounds  of  crude 
protein,  730*29  pounds  of  fiber,  1,143*36  pounds  of  nitrogen-free  extract, 
and  186*39  pounds  of  ash.  Analysis  showed  the  beans  to  be  much 
richer  than  cowpeas  in  protein  and  fat  but  i)oorer  in  starchy  matters. 
One  hundred  pounds  of  air-dry  beans  contained  20*48  ]>ounds  of  crude 
fat,  35*24  pounds  of  crude  protein,  and  25*86  pounds  of  nitrogen -free 
extract.  The  nutritive  ratio  is  very  narrow.  This  very  high  percentage 
of  fat  and  protein  makes  soja  beans  a  suitable  substitute  for  cottonseed 
meal  and  linseed  meal  and  other  concentrated  and  costly  feeding  stuffs 
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which  dairymen  often  find  it  necessary  to  purchase.  Soja-bean  meal 
without  any  admixture  was  relished  by  milk  cows  at  the  Massachu- 
setts Hatch  Station. 

The  soja-bean  plant  has  been  advantageously  u^ed  for  hay,  for  soil- 
ing, and  for  silage,  and  is  believed  to  have,  in  common  with  most  culti- 
vated leguminous  plants,  the  ]X)wer  of  obtaining  some  of  its  nitrogen 
from  the  air,  and  hence  of  acting  as  a  soil  renovator. 

MELILOTUS. 

Melilotus  {Melilottis  alha)  is  also  known  as  Bokhara  clover,  sweet 
clover,  and  large  white  clover.  In  the  appearance  of  its  leaves  there 
is  a  general  resemblance  to  the  clovers.  It  grows  much  taller  (3  to  8 
feet)  and  bears  a  number  of  small  white  flowers  on  a  spike-like  raceme. 
It  is  a  biennial,  but  will  reseed  itself  indefinitely. 

Uses. — Melilotus  is  valuable  both  for  pasturage  and  for  hay.  At  first 
animals  refuse  to  eat  it,  but  later  relish  it.  It  makes  an  early  spring 
growth  and  remains  green  late  in  the  fall. 

On  the  lime  lands  of  the  South,  for  early  and  late  pasturage  and  for 
restoring  the  fertility  of  exhausted  fields,  it  is  equal  or  superior  to  any 
of  the  clovers.  When  cut  early  it  is  a  valuable  hay  crop,  but  in  this 
respect  is  surpassed  by  lespedeza  and  red  clover.  Though  melilotus 
grows  on  lime  soils  North  and  South,  it  has  been  appreciated  chiefly  in 
the  South.  In  some  States  farther  north  it  is  considered  a  weed.  As 
a  renovating  crop  it  merits  trial  on  calcareous  soils  in  every  latitude. 
Melilotus  has  also  some  value  as  a  bee  plant. 

Soils, — Melilotus  thrives  on  calcareous  soils,  making  some  growth 
even  on  the  bare  rotten  limestone  where  no  other  plant  could  subsist. 
On  the  black  prairie  soils  of  the  South  and  on  yellow  loam  and  white 
lime  soils  it  has  a  high  value  as  a  renovating  crop.  The  black  prairie 
soils,  most  of  which  do  not  respond  to  commercial  fertilizers,  are  easily 
improved  by  seeding  to  melilotus.  The  decay  of  the  large  roots  not 
only  supplies  plant  food,  but  by  leaving  numerous  small  holes  in  the 
soil  aids  in  the  drainage. 

The  most  favorable  reports  come  from  the  Mississippi  and  Alabama 
Canebrake  Stations^  where  the  land  is  highly  calcareous.  At  the 
Mississippi  Station  it  thrives  best  on  soil  richest  in  lime,  where  the 
rotten  limestone  is  near  the  surface,  making  less  thrifty  growth  on  clay 
hills  and  rich  bottoms. 

Culture. — February  and  March  are  the  best  months  for  sowing.  From 
2  to  4  pecks  of  seed  per  acre  should  be  sown  broadcast.  A  smaller 
amount  of  seed  will  give  a  smaller  crop  the  first  year,  but  will  suffice  if 
the  plant  is  allowed  to  reseed  itself.  Sow  the  seed  on  well  prepared  land 
and  the  rains  will  cover  it;  or,  if  the  land  is  not  in  good  condition,  har- 
row  after  sowing.  Melilotus  may  be  sown  with  oats  in  February,  or 
the  seed  may  be  scattered  over  a  field  of  fall-sown  oats. 

Harvesting. — During  the  first  season,  one  or  two  cuttings  may  be 
made;  during  the  second  season  two  or  three.  If  the  land  is  to  remain 
in  melilotus  more  than  two  years,  only  two  cuttings  are  made  the  second 
season,  after  which  there  is  usually  sufficient  seed  formed  to  insure  ^ 
stand.  It  is  important  that  melilotus  be  cut  before  the  stalks  become 
coarse  and  woody.  From  15  to  20  inches  is  the  best  height.  The  first 
cutting  of  the  second  season  is  secured  about  May  1.  Melilotus  pro- 
duces a  heavy  growth  of  hay,  which,  though  excellent  for  home  use,  is 
not  as  salable  as  lespedeza  hay. 

Melilotus  must  be  cured  with  care,  as  too  much  sun  causes  shedding 
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of  the  leaves.  At  the  Massachusetts  State  Station  ^t  produced  at  one 
cutting  3,090  pounds  of  hay  per  acre  the  first  season.  Its  yield  is  much 
heavier  the  second  season. 

At  the  Pennsylvania  Station  the  yield  of  dry  matter  on  the  best  por- 
tion of  the  experiment  plat  was  at  the  rate  of  4,499  pounds  pner  acre, 
containing  when  cut  before  bloom,  August  2,  2,265  pounds  of  nitrogen- 
free  extract  and  521  pounds  of  crude  protein  per  acre.  The  stems  of 
the  plant  became  woody  very  rapidly  during  their  development  and 
cattle  refused  to  eat  any  very  considerable  quantity  of  them  when  fed 
alone.  At  the  Utah  Station  melilotus  made  a  very  large  yield^  and  the 
plant  seemed  especially  adapted  to  the  climatic  conditions  of  Utah;  but 
as  the  crop  was  not  cut  until  55  inches  high  it  was  not  suitable  for  feed- 
ing. 

Rotation. — Corn,  cotton,  and  oats  all  succeed  well  on  a  field  that  has 
been  in  melilotus  two  years.  Such  a  rotation  sometimes  increases  the 
corn  crop  from  10  or  15  to  25  or  30  bushels  per  acre  and  upwards. 
When  it  is  desired  to  keep  the  land  in  melilotus  more  than  two  years, 
seeds  must  be  allowed  to  form,  and  these  must  be  left  as  they  faU,  or 
the  land  may  be  harrowed. 

At  Columbus,  Ohio,  a  piece  of  land  which  in  July,  1888,  had  been 
sown  in  melilotus  and  on  which  this  plant  was  allowed  to  grow  up  and 
fall  down,  reseeding  the  ground,  was  seeded  to  wheat  in  the  fell  of 
1891.  A  similar  adjoining  plat  which  had  meanwhile  been  in  cultiva- 
tion was  used  as  a  check.  The  yield  of  wheat  after  melilotus  was  26-9 
bushels  per  acre;  on  the  check  plat  the  yield  was  18*6  bushels,  showing 
a  difference  of  8*3  bushels  per  acre  in  favor  of  the  plat  on  which 
melilotus  had  been  grown.  In  commenting  on  this  the  director  of  the 
Ohio  Station  states  that  although  melilotus  is  a  weed  in  that  State  it 
can  be  easily  controlled. 

VETCHES. 

Vetch  is  the  name  properly  used  to  designate  leguminous  fodder 
plants  of  the  genus  Vicia^  but  the  term  is  also  applied  to  kindred  plants 
of  other  genera.  Vetches  are  tender  twining  plants,  resembling  a 
small  pea.  It  is  best  to  sow  the  seed  with  small  grain,  so  that  the 
latter  may  serve  as  a  support  for  the  slender  vines.  The  seed  may 
be  sown  broadcast  or  in  drills.  Vetohes  are  rich  in  protein  and  hence 
rank  high  in  feeding  value.  Since  they  belong  to  the  class  of  plants  of 
which  many  species  are  known  to  acquire  a  part  of  their  nitrogen  from 
the  atmosphere,  vetohes  are  also  esteemed  as  soil  renovators.  More- 
over, experiments  in  Europe  have  shown  that  a  winter-giowing  plant 
utilizes  the  valuable  nitratos  which,  on  a  bare  soil,  would  be  washed 
out  by  winter  rains  and  wasted.  Hairy  veteh  ( Vicia  villosa)^  which  is 
a  winter-growing  plant,  seems  well  adapted  to  this  use.  tlairy  veteh 
and  common  or  spring  vetch  {Vicia  «a<fra),  are  the  most  important 
kinds  tested  by  the  American  experiment  stations. 

Spring  vetch, — The  spriug  vetch  begins  to  grow  late  in  winter  or 
early  in  the  spring.  At  the  Nebraska  Station  this  sijecies  sown  April 
25  blossomed  June  27.  It  grew  about  as  large  as  red  clover,  with 
which  it  compared  very  favorably  as  a  forage  plant.  It  remainedgreen 
late  in  the  autumn. 

At  the  Connecticut  Storrs  Station  2  bushels  of  vetch  seed  with  1 
bushel  of  oats  per  acre  sown  broadcast  gave  a  yield  of  8*6  tons  of 
green  forage.  At  the  Massachusetts  State  Station  spring  vetch  proved 
to  be  one  of  the  earliest  annual  legumes  3  in  Oregon  it  produced  a 


442  REPORT   OF   THE    SECRETARY   OF   AGRICULTURE. 

larpjo  amount  of  forage  which  was  relished  by  stock.  At  GrayKng, 
Michigan,  the  young  plants  were  easily  killed  by  frost. 

Hairy  vetch, — The  hairy,  or  liussia:^,  vetch  is,  as  its  name  indicates, 
a  densely  hairy  plant.  In  Europe  this  species  has  proven  especially 
valuable  on  account  of  its  hardiness  and  its  ability  to  yield  a  large 
amount  of  forage  on  sandy  soil.  It  proves  resistant  to  cold  and  to 
drought  in  central  and  northern  France,  where  it  is  sown  the  latter 
part  of  August,  and  yields  two  cuttings  the  next  spring.  The  director 
of  the  Seed  Control  Station  of  the  Agricultural  Institute  of  France 
recommends  it  for  all  soils  except  those  which  are  calcareous  or  very 
wet.  At  the  Nebraska  Station  hairy  vetch  made  a  good  growth  and 
proved  hardy  under  heat,  cold,  and  drought. 

In  ^lississippi  hairy  vetch  sown  early  in  the  fall  makes  a  dense 
growth  by  February  and  continues  to  grow  until  hot  weather.  It  bears 
grazing  well  and  is  relished  by  stock.  For  the  Gulf  States  this  is 
considered  the  most  valuable  species. 

On  clay  soil  at  the  Pennsylvania  Station  the  seed  was  drilled  May 
20  and  the  phints  bloomed  until  frost.  The  yield  was  14,520  pounds  of 
fresh,  or  4,877  pounds  of  dry  matter  per  acre,  containing  2,122  pounds 
of  nitrogen-free  extract,  598  pounds  of  protein,  125  pounds  of  fat,  1,262 
pounds  of  fiber,  and  507  pounds  of  ash.  In  this  experiment  vetch 
yielded  about  the  same  amount  of  protein  per  acre  as  red  clover  and 
much  more  starch  and  woody  matter.  **Our  experience  here  seems  to 
indicate  that  if  the  vetch  were  sown  with  a  stiff-strawed  crop,  such  as 
oats,  Avhich  would  prevent  it  from  trailing  upon  the  ground,  it  might 
be  profitably  used  as  a  soiling  crop  in  the  interval  between  the  blos- 
soming of  red  clover  and  the  time  when  soiling  corn  has  reached  a 
development  great  enough  to  warrant  its  being  fed.^' 

FLAT  PEA,   OR  LATHYRUS  SYLVESTRIS. 

This  i)erennial  leguminous  plant  in  its  wild  state  contained  large 
percentages  of  gentianin  and  tannin,  which  were  injurious  to  stock. 
It  is  claimed  that  by  careful  cultivation  in  Europe  this  dangerous 
quality  has  been  totally  eliminated.  This  forage  plant  has  attracted 
much  attention  in  Europe,  and  in  recent  years  has  been  brought  to 
notice  in  the  United  States.  The  claim  is  made  that  it  thrives  on 
drifting  sands,  that  it  occupies  the  land  without  reseeding  for  as  long  a 
tiu.e  as  fifty  years,  and  that  it  yields  a  large  amount  of  very  nutritious 
forage. 

At  several  of  the  American  stations  the  flat  pea  is  now  under  inves- 
tigation, and  preliminary  reports  have  been  made  by  the  Michigan, 
Virginia,  California,  Louisiana,  and  other  stations.  The  fact  that 
the  plant  requires  several  years'  growth  to  give  the  best  results  pre- 
vents at  this  time  a  statement  of  its  true  worth  for  this  country.  In 
tbc  coast  region  of  California  it  grew  vigorously  throughout  the  dry 
season.  In  Louisiana,  at  last  accounts,  it  was  growing  moderately 
well.  At  the  Michigan  station  it  was  unhurt  by  the  cold  of  winter, 
and  plants  transplanted  when  one  year  old  to  a  sandy  soil  gave  a 
yield  at  the  rate  of  10,400  pounds  of  green  forage  per  acre.  This  forage 
was  readily  eaten  by  cattle  in  Michigan,  but  at  Ottawa,  Canada,  cattle 
and  horses  refused  to  eat  flat  pea  forage. 

Analyses  of  plants  grown  in  Virginia  and  cut  when  the  ripe  pods 
were  on  the  vines  showed  in  every  100  pounds  of  dry  matter  18*75 
X)ounds  of  crude  protein,  35-71  pounds  of  nitrogen-free  extract,  34*9 
pounds  of  fiber,  3*72  pounds  of  fat,  and  6-92  pounds  of  ash. 
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Tho  Virginia  Station  called  attention  not  only  to  the  advantages 
claimed  for  Lathy rm,  sylvestris,  but  to  the  admitted  disadvantages, 
which  are  the  difficulty  of  eradication,  the  length  of  preparatory 
growth,  and  slowness  in  germinating. 

It  would  be  well  for  farmers  who  are  interested  in  the  flat  pea  to 
await  further  reports  from  the  stations  now  experimenting  with  this 
plant  before  arranging  to  grow  any  large  area. 

FERTILIZEE  EXPERIMENTS   ON  TOMATOES. 

In  a  number  of  States  the  tomato  has  become  an  important  crop. 
According  to  a  recent  estimate  there  were  canned  in  the  United  States 
in  1892,  3,223,165  cases  of  tomatoes,  each  case  containing  two  dozen 
cans.  In  the  State  of  New  Jersey  alone  the  estimated  area  of  toma- 
toes grown  in  1889  for  canning  and  for  the  general  market  was  17,000 
acres,  worth  more  than  $1,000,000.  The  vfdue  of  the  tomato  crop  in 
Virginia  in  1889  was  estimated  at  $1,000,000. 

To  aid  this  imi)ortant  industry  the  experiment  stations  in  a  number 
of  States  have  made  experiments  with  a  view  to  increasing  the  yield 
of  tomatoes  and  augmenting  the  profits  of  the  tomato-grower.  These 
investigations  have  embraced  studies  of  injurious  insects  and  of 
diseases,  and  tests  of  methods  of  transplanting,  culture,  training,  and 
manuring. 

The  etiect  of  fertilizers  on  tomatoes  has  been  investigated  by  the 
Delaware^  Georgia,  Maryland,  New  Jersey,  New  York  (Cornell),  Ten- 
nessee, Virginia,  and  other  stations.  Most  of  these  tests  indicate  that 
nitrate  of  soda  is  a  fertilizer  especially  suited  to  the  tomato. 

At  the  Maryland  Station,  while  nitrate  of  soda  increased  the  crop  of 
tomatoes  the  use  of  dried  blood  was  not  profitable.  Nitrogen,  in  the 
form  of  nitrate  of  soda,  proved  the  best  single  fertilizing  element;  i)ot- 
ash,  in  the  form  of  muriate,  standing  next  in  value. 

In  New  Jersey  in  1889  the  use  of  80  pounds  per  acre  of  nitrate  of 
soda  in  one  application  and  of  160  pounds  in  two  applications  increased 
the  yield  without  delaying  the  maturity  of  the  tomatoes;  160  pounds 
per  acre  in  one  application  also  increased  the  yield,  but  at  the  expense 
of  maturity.  The  yields  of  tomatoes  on  different  plats  were  increased 
by  35  to  60  per  cent  from  the  use  of  nitrate  of  soda.  In  every  case 
there  was  a  large  profit  from  its  use,  ranging'from  $17  to  $33  per  acre. 
In  these  experiments  it  was  also  noticed  that  the  use  of  nitrate  of  soda 
and  of  barnyard  manure  resulted  in  a  more  solid  tomato  with  less  seeds 
than  when  jjotassic  or  phosphatic  fertilizers,  or  no  manure  was  used. 

In  18:  0,  in  a  peculiarly  unfavorable  season,  nitrate  of  soda  on  one 
farm  did  not  increase  the  yield  over  the  unfertilized  plat;  one  and  two 
applications  gave  practically  identical  results.  However,  on  the  farm 
used  for  the  experiments  of  1889  nitrate  of  soda  in  1890  was  the  most 
efl'ective  fertilizer  tested. 

In  1891  on  a  fertile  sandy  loam  soil  the  best  results  were  from  the 
use  of  nitrate  of  soda  alone.  On  another  farm,  on  a  light  clay  loam, 
which  had  received  little  manure  in  previous  years,  nitrate  of  soda  alone 
was  not  profitable. 

The  average  results  secured  in  experiments  during  three  years  seemed 
to  warrant  the  conclusion  that  with  good  cultivation  and  previous  lib- 
eral manuring  the  application  of  160  pounds  per  acre  of  nitrate  of  soda 
alone  would  be  uniformly  more  profitable  in  New  Jersey  for  early  toma- 
toes than  combinations  of  minerals,  barnyard  manure,  or  a  complete 
fertilizer. 
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On  the  other  hand,  in  Delaware  nitrate  of  soda  was  unprofitable  as  a 
fertilizer  for  tomatoes,  which,  however,  seemed  attributable  to  the  fact 
that  on  the  experimental  plats  a  sod  of  alfalfa  and  clover  had  heea 
plowed  under  the  previous  year  and  had  supplied  a  large  amount  of 
nitrogen  to  the  soil. 

In  Virginia  nitrate  of  soda  alone  did  not  increase  the  yield  of  toma- 
toes, but  a  combination  of  this  material  with  mineral  fertilizers  applied 
soon  after  transplanting  to  the  field  increased  the  yield  and  improved 
the  quality  of  the  product. 

Experiments  at  the  New  York  Cornell  Station  indicated  that  nitrate 
of  soda  should  not  be  used  alone  for  tomatoes  on  poor  soil,  but  should 
be  combined  with  phosphatic  and  potassic  fertilizers.  However,  on  good 
soil  nitrate  of  soda  alone  increased  the  yield.  "Tomatoes  need  a  fer- 
tilizer which  is  quickly  available  early  in  the  season.  Fertilizers 
applied  late,  or  which  give  up  their  substance  late  in  the  season,  give 
poor  results,  because  they  delay  fruitfulness  and  the  plant  is  overtaken 
by  frost  before  it  yields  a  satisfactory  crop.  This  fact  is  no  doubt  the 
origin  of  the  widespread  notion  that  the  tomato  crop  is  injured  by 
heavy  manuring."  Experiments  continued  for  several  years  at  this 
station  contradict  the  common  notion  that  heavy  manuring  lessens  the 
productiveness  of  the  tomato,  and  the  results  indicate  that  good  stable 
manure  in  abundance  can  be  used  profitably  on  tomatoes. 

In  Georgia,  on  a  poor  soil,  a  complete  fertilizer  was  required  for 
tomatoes.  Superphosphate  increased  the  earliness  of  the  crop,  a  point 
of  much  importance  with  tomatoes  grown  for  market.  Very  heavy 
applications  of  nitrogen,  especially  in  the  form  of  cotton-seed  meal,  pro- 
longed the  time  of  bearing. 

In  Tennessee  liquid  manure  proved  unprofitable  on  tomatoes. 

Experiments  made  at  the  Maryland  Station  emphasized  the  fact  that 
it  is  not  profitable  to  grow  tomatoes  on  the  same  soil  year  after  year, 
and  these  experiments,  with  numerous  others,  indicate  that  liberal 
manuring  is  profitable  for  tomatoes. 

The  fertilizing  ingredients  removed  from  the  land  by  a  crop  of  10 
tons  of  fresh  tomatoes  were  determined  by  the  Maryland  station  to  be 
as  follows:  31*9  pounds  of  nitrogen,  9*2  pounds  of  phosphoric  acid,  and 
53'8  pounds  of  potash.  These  quantities  of  nitrogen  and  of  phosphoric 
acid  are  nearly  the  same  as  would  be  removed  by  25  bushels  of  wheat, 
but  the  crop  of  tomatoes  removed  about  six  and  a  half  times  as  much 
potash  as  would  the  crop  of  wheat. 

STATISTICS  OF  THE  STATIONS. 

Agricultural  experiment  stations  are  now  in  operation  under  the  act 
of  Congress  of  March  2. 1887,  in  all  the  States  and  Territories.  Alaska 
is  the  only  section  of  tne  United  States  which  has  no  experiment  sta- 
tion. The  station  in  Montana  was  established  during  the  past  year. 
It  is  located  at  Bozeman  as  a  department  of  the  Montana  College  of 
Agriculture  and  Mechanic  Arts.  In  each  of  the  States  of  Alabama, 
Connecticut,  Massachusetts,  New  Jersey,  and  New  York  a  separate 
station  is  maintained  wholly  or  in  part  by  State  funds,  and  in  Louisiana 
a  station  for  sugar  experiments  is  maintained  mainly  by  funds  contrib- 
uted by  sugar  planters.  In  several  States  substations  have  been 
established.  Excluding  the  branch  stations  the  total  number  of  sta- 
tions in  the  United  States  is  55.  Of  these  49  receive  the  appropriation 
provided  for  in  the  act  of  Congress  above  mentioned.  The  total  income 
of  the  stations    during  1893  was    $950,073,   of  which  $705,000   was 
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received  from  the  National  Government,  the  remainder  coining  from 
State  governments,  private  individuals,  fees  for  analyses  of  fertilizers, 
sales  of  farm  products,  and  other  sources.  In  addition  to  this  the 
Office  of  Experiment  Stations  has  an  appropriation  of  $25,000  for  the 
current  fiscal  year.  The  value  of  additions  to  equipment  in  1893  is 
estimated  as  follows:  Farm  implements,  $8,380;  buildings,  $59,578; 
libraries,  $11,216;  apparatus,  $17,6725  live  stock,  $7,085:  miscellaneous, 
$29,927;  total,  $133,858. 

The  stations  employ  532  persons  in  the  work  of  administration  and 
inquiry.  The  number  of  officers  engaged  in  the  different  lines  of  work 
is  as  follows:  Directors,  70;  chemists,  119;  agriculturists,  54;  horticul- 
turists, 62;  farm  foremen,  25;  dairymen,  7;  botanists,  37;  entomolo- 
gists, 42;  veterinarians,  26;  meteorologists,  13;  biologists,  11;  physi- 
cists, 4;  geologists,  4;  mycologists  and  bacteriologists,  5;  irrigation 
engineers,  4;  in  charge  of  substations,  33;  secretaries  and  treasurers. 
25;  librarians,  8;  and  clerks,  27.  There  are  also  25  persons  classified 
under  the  head  of  "miscellaneous,^'  including  superintendents  of  gar- 
dens, grounds,  and  buildings,  apiarists,  herdsmen,  etc. 

During  1893  the  stations  have  published  48  annual  reports  and  298  bul- 
letins. Besides  regular  reports  and  bulletins  a  number  of  the  stations 
issued  press  bulletins,  which  are  widely  reproduced  in  the  agricultural 
and  county  papers.  The  mailing  lists  of  the  stations  now  aggregate 
about  half  a  million  names.  Correspondence  with  farmers  and  calls 
upon  station  officers  for  public  addresses  at  institutes  and  other  meet- 
ings of  farmers  are  constantly  increasing.  The  station  officers  have 
contributed  numerous  articles  on  special  topics  to  agricultural  and 
scientific  journals.  They  were  also  called  upon  to  render  important 
and  laborious  services  in  connection  with  the  preparation  of  exhibits 
illustrating  agricultural  progress  made  by  the  different  States  at  the 
World's  Columbian  Exposition.  The  prominent  part  assigned  to  station 
workers  in  connection  with  the  great  test  of  dairy  breeds  at  the  Expo- 
sition is  a  gratifying  evidence  of  confidence  in  the  stations  on  the  part 
of  great  agriculture  interests. 

A  million  dollars  are  now  annually  expended  in  the  United  States  in 
experimental  inquiries  in  agriculture.  Three-quarters  of  this  large  sum 
comes  from  the  national  treasury.  While  this  is  a  much  larger  aggre- 
gate expenditure  for  this  purpose  than  has  ever  been  made  by  any 
other  nation,  it  involves  the  use  of  only  30  cents  for  each  $1,000  of  our 
annual  agricultural  product  in  an  attempt  to  improve  the  quality  and 
quantity  of  that  product.  From  this  point  of  view  the  resources  of 
our  stations  can  not  be  deemed  unreasonably  large,  especially  when  we 
consider  the  wide  diversification  of  our  agriculture  even  under  present 
conditions  and  the  great  need  for  more  rational  and  profitable  methods 
of  farming.  On  the  other  hand,  the  annual  expenditure  of  so  vast  a 
sum  from  the  national  treasury  can  not  be  justified  unless  the  institu- 
tions conducted  under  this  grant  show  a  keen  appreciation  of  their 
responsibility  to  make  a  wise  and  economical  use  of  the  funds  intrusted 
to  them  by  the  people. 

In  considering  the  operations  of  the  experiment  stations  it  is  impor- 
tant to  have  a  clear  understanding  of  their  relations  to  the  system  of 
industrial  education  of  which  they  constitute  an  important  branch,  and 
to  the  Government  of  the  United  States  from  which  they  derive  most 
of  their  financial  support. 

By  an  act  approved  July  2, 1862,  Congress  gave  to  each  State  30,000 
acres  of  public  land  for  each  Senator  and  Repre^ientative  for  the  endow- 
ment of  colleges,  "  where  the  leading  object  shall  be,  without  excluding 
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other  scientific  and  classical  stadies,  and  inclnding  military  tactics,  to 
teach  such  branches  of  learning  as  are  related  to  ag^eulture  and  the 
mechanic  arts,  in  such  manner  as  the  legislatures  of  the  States  may 
respectively  prescribe,  in  order  to  promote  the  liberal  and  practical  edu- 
cation of  the  industrial  classes  in  the  several  pursuits  and  professions 
in  life.'' 

The  moneys  derived  from  the  sale  of  the  land  must  be  invested  so  as 
''to  constitute  a  perpetual  fund"  which  the  State  must  keep  "forever 
undiminished,"  except  that  10  per  cent  of  the  amount  received  by  any 
State  "  may  be  expended  for  sites  or  experimental  farms."  Xo  portion 
of  the  fund  nor  the  interest  th<5reon  can  be  si>ent  for  buildings. 

The  institutions  wliich  are  receiving  the  benefits  of  this  act  are  so  varied 
as  to  defy  classification.  Some  are  purely  agricultural  colleges,  others 
are  appropriately  called  colleges  of  agriculture  and  mechanic  arts,  others 
are  universities  with  departments  of  agriculture  and  mechanic  arts,  and 
a  few  do  not  differ  materially  from  the  colleges  for  general  edacation 
in  science  and  liberal  ai-ts.  These  institutions  have  provided  free  tuition 
to  thousands  of  the  sons  and  daughters  of  farmers,  mechanics,  and 
others  belonging  to  the  so-called  "industrial  classes."  As  the  demand 
fortechnical  education  inagricultureand the  mechanic  arts  has  increased 
they  have  added  to  their  facilities  for  instruction  in  these  lines.  In 
quite  a  number  of  these  institutions  i>rovision  has  been  made  for  tech- 
nical instruction,  especially  in  agriculture,  ahead  of  the  demand,  and 
the  great  problem  stiU  before  these  colleges  is  how  to  get  students  in 
agriculture  and  other  industrial  courses.  While  the  grade  of  instruction 
oU'ered  is  quite  varied  in  the  different  institutions,  it  must  be  remembered 
that  the  act  of  Congress  under  which  their  industrial  courses  are  con- 
ducted requires  them  to  be  "  colleges  "  which  shall  promote  hberal  as 
well  as  practical  education. 

In  1800  Congress  again  came  to  the  aid  of  tbese  institutions  by  passing 
an  act  that  provides  for  an  annual  appropriation  out  of  money  arising 
from  the  sale  of  public  lands.  This  appropriation  was  fixed  at  $15,000 
for  each  State  and  Territory  for  the  year  ending  June  30, 1890.  with 
an  annual  increase  of  $1,000  a  year  for  ten  years,  after  whicn  the 
yearly  stipend  will  be  $25,000.  This  money  shall  "  be  applied  only  to 
instruction  in  agriculture,  the  mechanic  arts,  the  English  language, 
and  the  various  branches  of  mathematical,  physical,  natural,  and  eco- 
nomic science,  with  special  reference  to  their  applications  in  the  indus- 
tries of  life,  and  to  the  facilities  for  such  instruction." 

The  Secretary  of  the  Interior  is  "  charged  with  the  proper  adnunis- 
tration  of  this  law,"  with  power  to  withhold  appropriations  subject  to 
an  appeal  to  Congress,  The  presidents  and  treasurers  of  the  colleges 
are  required  to  make  annual  reports  to  the  Secretaries  of  Agriculture 
and  the  Interior. 

Meanwhile,  in  1887,  Congress  had  passed  an  act  for  the  establishment 
of  agi'icultnral  experiment  stations.  By  this  act  $15,000  per  annum  is 
"  appropriated  to  each  State"  and  Territory  "  out  of  any  money  in  the 
Treasury  proceeding  from  the  sales  of  public  lands,"  "  lor  the  purpose 
of  paying  the  necessary  expenses  of  conducting  investigations  and 
experiments  and  printing  and  distributing  the  results,"  The  stations, 
with  a  few  exertions  defined  in  the  act,  are  required  to  be  departments 
of  the  colleges  established  under  the  land  grant  act  of  1862. 

"The  grants  of  money  authorized  by  this  act  are  made  subject  to  the 
legislative  assent  of  the  several  States  and  Territories,"  and  are  to  be 
paid  quarterly  "to  the  treasurer  or  other  officer  duly  appointed  by  the 
governing  boards  of  said  colleges  to  receive  the  same."    "Whenever  it 
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shall  appear  to  the  Secretary  of  the  Treasury  from  the  annual  state- 
ment of  receipts  and  expenditures  of  any  of  said  stations  that  a  portion 
of  the  preceding  annual  appropriation  remains  iinexj^ended,  such  amount 
shall  be  deducted  from  the  next  succeeding  annual  appropriation  to  such 
station.'^  It  is  the  duty  of  each  station  to  maka»  annually  to  the  gov- 
ernor of  the  State  or  Territory  and  to  the  Secretaries  of  Agriculture 
and  the  Treasury  "a  full  jwid  detailed  report  of  its  operations,  includ- 
ing a  statement  of  receipts  and  expenditures." 

It  will  be  observed  that  the  stations  are  entirely  under  the  direction 
of  the  governing  boards  of  the  colleges,  and  that  no  provision  is  made 
for  an  accounting  to  the  governments  of  the  States  or  the  United 
States  except  in  so  far  as  this  maybe  provided  for  in  the  States  by  the 
statutes  under  which  the  colleges  are  conducted  or  be  required  by  the 
Treasury  of  the  United  States  to  determine  whether  there  is  an  unex- 
I>ended  balance  of  the  annual  appropriation  to  the  stations. 

The  relations  of  the  land-grant  colleges  and  agricultural  experiment , 
stations  to  the  U.  S.  Department  of  Agriculture  are  very  generally 
misunderstood.  The  act  of  1862  Jby  which  the  colleges  were  estab- 
lished, makes  no  mention  of  this  Department,  which  was  created  the 
same  year.  The  act  of  1890  for  the  further  endowment  of  these  colleges 
requires  that  the  annual  reports  of  the  presidents  and  treasurers  of 
those  institutions  shall  be  made  to  the  Secretary  of  Agriculture,  but 
he  is  not  authorized  to  take  any  part  in  the  enforcement  of  the  act. 

The  act  of  1887  establishing  the  stations  provides  for  annual  reports 
to  the  Secretary  of  Agriculture,  but  he  is  not  authorized  to  exercise 
any  control  over  the  operations  or  exx)enditures  of  the  stations.  He  is 
simply  required  to  render  the  stations  assistance,  as  indicated  by  the 
fi>llowing  language  of  the  act: 

In  order  to  secure  as  far  as  practicable  nniformity  of  methods  and  results  in  the 
work  of  said  stations,  it  shaU  be  the  duty  of  the  U.  S.  Commissioner  of  Agriculture 
to  furnish  forms,  as  far  as  practicable,  for  the  tabulation  of  results  of  investigation 
or  experiments;  to  indicate,  from  time  to  time^  such  lines  of  inquiry  as  to  him  shall 
seem  most  important;  and,  in  general,  to  furnish  snoh  advice  and  assistance  as  VIU 
best  promote  t^e  purposes  of  this  act. 

Under  this  provision  of  the  act  the  Office  of  Experiment  Stations  has 
been  in  operation  since  1888. 

The  experiment  stations  are  therefore  parts  of  independent  State 
institutions,  each  doing  its  work  according  to  the  views  of  its  own  offi- 
cers regarding  the  requirements  of  the  act  of  Congress,  The  U.  S. 
Department  of  Agriculture  is  working  in  its  own  way  to  promote  the 
interests  of  the  stations  and  give  the  results  of  their  work  to  the  people 
of  the  whole  country,  without  authority  to  direct  the  operations  of  the 
stations  or  even  to  restrain  them  in  case  they  waste  or  misapply  public 
funds. 

The  efficiency  of  the  stations  organized  under  the  act  of  Congress  of 
1887  has  in  general  corresx>onded  with  that  of  the  institutions  with 
which  they  have  been  united,  and  the  faithfulness  with  which  they  have 
worked  has  been  in  proxwrtion  to  the  intelligent  interest  taken  in  them 
by  the  leaders  in  agricultural  progress  in  the  communities  where  they 
are  located. 

Undoubtedly  the  difficulties  connected  with  such  rapid  expansion  of 
experiment  station  work  as  has  occurred  in  this  country  during  the 
past  five  years  were  not  fully  appreciated  when  the  act  of  Confess 
creating  them  was  passed.  The  success  of  the  stations  established 
prior  to  that  act  had  been  so  marked  snd  the  necessity  for  researches 
for  the  benefit  of  agriculture  seemed  so  urgent  that  it  was  hoped  that 
the  establishment  of  similar  stations  in  all  the  States  would  be  imme- 
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diately  attended  with  beneficent  results.  Experience  has  shown  that 
much  preliminary  work  was  needed  in  some  parts  of  the  country  to  give 
the  people  a  just  conception  of  the  proper  functions  of  experiment  sta- 
tions, and  that  the  supply  of  thoroughly  trained  workers  for  researches 
in  agricultural  science  is  not  even  yet  equal  to  the  de^iand. 

As  regards  the  advantages  which  the  stations  have  brought  to  the 
farmers,  the  Director  of  this  office  is  inclined  to  agree  with  those  who 
hold  that  thus  far  their  most  important  service  has  been  educational. 
The  station  bulletins  are  now  regularly  distributed  to  500,000  persons 
who  are  either  farmers  or  closely  identified  with  the  agricultural  Indus- ; 
try.    Moreover,  accounts  of  the  station  work  are  given  and  discussed 
in  thousands  of  newspapers.     The  New  York  Cornell  Station  alone 
estimated  sometime  ago  that  each  one  of  its  publications  directly  or 
indirectly  reached  more  than  half  a  million  readers.    Besides  this, 
hundreds  of  public  addresses  are  annually  made  by  station  officers 
before  farmers'  meetings,  and  the  results  of  station  work  are  taught  to 
thousands  of  students  in  the  agricultural  colleges.    Even  if  the  station 
bulletins  recorded  only  facts  well  known  to  scientists  and  advanced  agri- 
culturists, the  influence  of  such  a  far-reaching  system  of  popular  educa- 
tion in  agriculture  must  be  very  great.    So  vast  a  scheme  of  university 
extension  has  never  been  undertaken  in  any  other  line. 

The  stations  have  also  taught  the  farmer  how  to  help  himself.  In  a 
number  of  lines  their  work  has  shown  that  to  be  thor<iughly  successftil 
the  farmer  must  himself  be  an  experimenter,  and  that  the  time  will 
never  come  when  rules  can  be  formulated  which  will  do  away  with  the 
necessity  for  the  exercise  of  intelligent  judgment  in  the  practice  of 
agriculture.  This  has  been  notably  brought  out  by  the  experiments  in 
the  use  of  fertilizers.  Hundreds  of  farmers  have  already  made  exi)erl- 
ments  in  cooperation  with  the  stations  and  have  thus  learned  something 
about  proper  methods  of  experimenting,  and  have  given  their  neigh- 
bors valuable  lessons  on  the  way  to  apply  the  experience  gained  by 
scientific  investigators  to  the  peculiar  condition  of  individual  farms. 

But  the  stations  have  also  found  out  some  things  which  are  new,  and 
have  performed  services  of  great  e>conomic  value.  It  is  believed  that  a 
perusal  of  the  Handbook  of  Experiment  Station  Work,  above  referred 
to,  will  amply  justify  this  assertion.  In  the  study  of  soils  and  ferti- 
lizers ;  in  the  tests  of  new  varieties  of  cereals,  forage  plants,  vegetables, 
and  Iruits;  in  researches  on  the  composition  and  digestibility  of  feeding 
stuffs;  in  feeding  experiments,  especially  with  pigs  and  dairy  cattle; 
in  investigations  in  dairying,  especially  regarding  means  for  testing 
milk  and  the  methods  of  cheese-making;  in  observations  on  plant  dis- 
eases and  injurious  insects,  and  in  experiments  on  the  repression  of 
these  foes  of  the  farmer,  many  useful  results  have  been  reached. 

In  general  it  may  be  said  that  the  stations  are  in  better  condition 
than  ever  before  to  do  efficient  service  for  the  improvement  of  our  agri- 
culture. Experience  has  shown  the  need  and  value  of  experimental 
inquiries  in  the  lines  pursued  by  the  stations,  and  the  economic  results 
have  been  sufficient  to  justify  the  continuance  and  development  of 
those  institutions  under  such  conditions  as  will  enable  them  to  do  their 
most  useful  work. 

THE  COLLEGES  HAVING  COURSES  IN  AGRICULTURE. 

In  the  effort  to  meet  the  needs  of  different  classes  of  farmers  the 
institutions  for  agricultural  education  have  found  it  desirable  to  estab- 
lish courses  of  study  directly  relating  to  special  agricultural  industries. 
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The  dairy  school  connected  with  the  College  of  Agriculture  of  the 
Uuiversity  of  Wisconsin  has  been  very  successful  and  is  attracting 
much  attention  from  educators  and  farmers.  On  request  from  this 
office,  Prof.  W.  A.  Henry,  dean  of  the  College  of  Agriculture  of  the 
University  of  Wisconsin,  has  prepared  for  this  report  the  following 
brief  account  of  the  origin,  groAA^h,  and  present  condition  of  the  Wis- 
consin dairy  school : 

THE   WISCONSIN   DAIRY    SCHOOL. 

The  Wisconsin  dairy  school,  the  first  of  its  kind  in  America,  grew 
out  of  the  belief  that  we  might  be  of  direct  and  great  help  to  the  dairy 
interests  of  our  Commonwealth.  A  study  of  the  dairy  instruction 
imparted  in  Denmark  showed  that  the  system  there  adopted  was  not 
suitable  for  Wisconsin.  There  students  are  given  the  theory  of  dairy- 
ing at  the  school  and  the  practice  by  placing  them  one  or  two  in  a  fac- 
tory, where  they  serve  an  apprenticeship.  While  many  of  our  facto- 
ries in  Wisconsin  were  excellently  managed,  we  felt  that  the  student 
should  have  actual  practice  while  with  us  in  the  manufacture  of  butter 
and  cheese  under  skilled  instructors.  Such  a  system  is  very  expensive, 
but  no  other  seemed  to  ipeet  the  situation.  In  the  fall  of  1889  we 
advertised  that  we  would  receive  dairy  students  during  the  winter  of 
189U,  and  made  arrangements  for  a  small  class.  Two  students  regis- 
tered in  this  course,  and  the  venture  was  left  in  uncertainty  at  the  close 
of  the  term.  Imagine  our  surprise  the  next  winter  when  some  70  appli- 
cations were  received.  Our  accommodations  were  entirely  too  limited, 
and  members  of  the  legislature  visiting  the  school  promised  us  better 
facilities.  The  result  was  the  Hiram  ^mith  Hall,  named  in  honor  of 
liCgeut  Hiram  Smith,  of  the  State  University,  who  had  worked  faith- 
fully in  the  upbuilding  of  Wisconsin's  dairy  interests  audesx)ecially  for 
this  school. 

This  building  has  a  frontage  of  95  feet  by  54  feet  in  depth,  and  is  3 
stories  in  height.  In  it  is  an  office,  a  room  with  lockers  where  each 
student's  work  clothes  are  kept,  bath  rooms,  a  large  creamery  room,  a 
cheese-making  room,  one  for  instruction  in  farm  dairying,  a  lecture 
room,  and  large  laboratory.  It  is  planned  to  accommodate  100  stu- 
dents, beside  those  taking  farm  dairying.  It  cost,  with  equipment, 
$40,<-00.  The  building  is  heated  by  steam  and  the  power  furnished  by 
a  25-horse-power  engine.  The  creamery  room  is  3G  by  48  feet  in  area, 
with  walls  of  pressed  brick  and  floor  of  figured  tile.  Six  separators  of 
of  the  latest  pattern  stand  in  line  for  study  and  practice.  In  front  of 
these  are  the  chums,  butter- worker,  etc.  In  the  cheese  room  are  eight 
steam-heated  cheese  vats  of  300  pounds  capacity,  each  with  its  own 
complete  set  of  cheese-making  apparatus.  Ample  ventilation  is  pro- 
vided by  forcing  air  of  the  proper  temperature  to  each  of  the  rooms  by 
a  steam  fan. 

Let  us  follow  the  students  in  their  daily  round  of  duties.  Eight 
o'clock  finds  100  students  in  their  seats,  each  dressed  in  his  snow-white 
working  suit  with  white  cap.  At  the  close  of  the  lecture,  fifty  minutes 
in  length,  one  section  of  the  class  repairs  to  the  laboratory  for  drill  by 
a  special  instructor  in  milk  testing.  The  second  division  moots  in  the 
creamery  where  the  head  instructor  calls  the  roll  and  assigns  to  duties. 
Two  additional  instructors  stand  at  the  separators  drillnig  tlie  squads 
that  meet  there.  The  fourth  instructor  directs  the  students  at  the 
chum  and  butter-worker.  The  third  division  of  the  class  is  met  in  the 
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cheese  room  by  3  instructors,  Tvho  watch  closely,  directing  each  opera- 
tion. 

The  term  lasts  twelve  weeks.  During  this  time  the  student  must 
pass  some  ten  written  examinations  and  sereral  oral  ones.  He  is 
watched  and  guided  at  every  point  and  kept  busy  all  day  long.  The 
student  who  has  passed  all  examinations  at  the  dairy  school  can 
become  a  candidate  for  a  dairy  certificate.  To  secure  this  he  must  work 
in  a  creamery  or  cheese  factory  not  less  than  two  full  sessions  of  seven 
months  each,  during  one  of  which  ho  shall  have  entire  charge  of  and 
be  responsible  for  the  cleanliness  and  success  of  the  factory.  Ho 
reports  the  operations  of  the  fSEtctory  monthly  on  a  blank  furnished  by 
the  dairy  school.  His  factory  is  visited  by  an  authorized  inspector, 
and  must  be  found  in  first-class  condition.  Filth  is  costing  the  dairy 
business  of  America  millions  of  dollars  aniiually;  no  student  of  our 
dairy  school  can  receive  a  certificate  whose  factory  is  not  neat  and  tidy 
in  all  respects.  If  the  applicant  fulfills  all  the  requirements  a  dairy 
certificate  is  issued.  At  tbis  writing  33  dairy  certificates  have  been 
granted,  with  a  large  number  of  candidates  still  working  for  them. 
Some  of  our  students  are  not  adapted  by  nature  to  pursue  dairy- 
ing as  a  business;  the  majority  of  them  are  succeeding  admirably.  In 
evidence  of  this,  a  large  number  of  awards  for  butter  and  cheese 
have  been  secured  by  our  students  at  the  World's  Columbian  Exposi- 
tion. 

Thus  far  nothing  has  been  said  of  our  course  in  farm  dairying.  In 
the  dairy  school  building  is  one  large  room  devoted  to  instruclion  in 
this  line.  Here  can  be  found  all  of  the  latest  forms  of  hand  separa- 
tors, apparatus  for  deep  setting,  small  churns,  butter- workers,  etc.  A 
special  instructor  is  required  for  this  line,  his  aim  being  to  turn  out 
practical  dairymen  as  required  on  the  farm.  These  students  spend 
much  time  in  studying  the  problems  of  the  feeding  and  breeding  of 
dairy  stock,  and  general  farm  management. 

In  all  there  are  required  eight  lecturers,  who  give  only  a  portion  of 
their  time  to  instrucuon  in  the  dairy  school,  and  nine  teachers,  who  give 
their  whole  time  to  instruction  in  the  laboratory  and  in  cheese  and  but- 
ter making.  Two  tons  and  a  quarter  of  milk  are  required  daily  for  the 
use  of  the  school.  The  expenses  are,  of  course,  very  heavy,  but  the 
good  accomplished  is  so  great  that  all  seem  well  satisfied. 

STATISTICS  OF  THE  COLLEGES  HAVING  COURSES   IN   AGRICULTURE. 

Under  the  provisions  of  the  acts  of  Congress  of  July  2, 1802,  and 
August  30, 1890,  colleges  having  courses  in  agriculture  are  in  operation 
in  all  the  States  and  Territories.  In  14  States  separate  institutions  are 
maintained  for  white  and  colored  students.  The  total  number  of  insti- 
tutions having  courses  in  agriculture  in  the  United  States  is  05.  The 
organization  of  these  institutions  is  so  varied  that  an  exact  classifica- 
tion of  them  is  impracticable.  In  a  general  way,  however,  they  may 
be  classified  as  follows:  (1)  Universities  having  colleges  or  depart- 
ments of  agriculture;  (2)  colleges  of  agriculture  and  mechanic  arts; 
(3)  colleges  of  agriculture;  (4)  secondary  schools  of  agriculture.  In 
those  institutions  the  college  course  in  agriculture  leading  to  a  degree 
covers  four  or  in  some  cases  three  years.  Shorter  courses  of  one  or  two 
years,  or  of  a  few  montlis,  are  also  provided  in  many  institutions. 
Special  courses  in  dairying  and  in  other  agricultural  industries  have 
been  recently  established  at  a  few  of  the  colleges.  Some  institutions 
have  prei)aratory  classes  in  which  instruction  in  agricultural  subjects 
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is  given*  In  a  number  of  States  courses  of  lectures  in  farmers'  insti- 
tutes held  in  different  localities  are  given  by  members  of  the  college 
faculty  during  the  winter  months. 

The  total  number  of  officers  in  the  faculties  in  1803  is  1 ,282.  The  total 
number  of  students  is  17,623,  of  whom  3,160  are  in  the  conrses  in  agricul- 
ture. The  graduates  from  the  courses  in  agriculture  in  1893  numbered 
265,  and  the  total  number  of  graduates  in  those  courses  since  the  estab- 
lishment of  the  colleges  is  3,016. 

The  total  revenue  in  1893  was  $4,024,132,  from  the  following  sources: 
United  States  (including  income  of  land  grant  of  1862  and  appropria- 
tion under  act  of  Congress  of  1890),  $1,463,215;  State,  $1,093,870,-  local 
communities,  $10,003;  individuals,  $60,906;  fees,  $301,141;  farm  prod- 
uce, $116,625;  miscellaneous,  $958,372.  The  value  of  additions  to  equip- 
ment in  1893  is  estimated  as  follows:  Farm  implements,  $26,659;  build- 
ings, $1,035,589;  library,  $84,638;  apparatus,  $151,900;  live  stock, 
$16,276;  miscellaneous,  $66,675;  total,  $1,481,637. 

Owing  to  the  complicated  organization  of  many  of  these  institutions 
and  the  fact  that  the  students  in  agricaltural  courses  are  in  many  sub- 
jects in  classes  with  students  in  other  courses,  and  that  much  of  the 
equipment  is  used  in  common  by  the  students  in  all  the  courses,  it  is 
impracticable  to  show  by  statistics,  with  exactness,  the  means  and 
facilities  for  strictly  agricultural  education. 

The  reports  received  from  the  colleges  during  the  past  two  years 
indicate  that  while  the  facilities  for  instruction  in  agricultural  courses 
have  been  increased  as  the  result  of  the  act  of  Congress  of  1890,  the 
number  of  students  in  the  regular  college  courses  in  agriculture  still 
continues  to  be  relatively  small  in  many  institutions.  On  theotherhand, 
the  short  courses  are  increasingly  popular,  and  wherever  special  courses, 
as  in  dairying,  have  been  established  they  have  been  well  attended.  The 
success  of  the  schools  of  agriculture  having  a  curriculum  of  lower 
grade  than  that  of  the  college,  in  Minnesota,  Khode  Island,  and  Con- 
necticut, is  evidence  that  there  is  a  demand  for  institutions  which  wiU 
receive  students  directly  from  the  common  schools  and  give  them  train- 
ing in  agricultural  subjects  along  with  those  ordinarily  tanght  in  high 
schools.  Exx>erience  in  agricultural  education  in  this  country  during 
the  past  thirty  years  shows  that  colleges  of  agriculture  are  mainly  for 
those  who  have  the  means  and  the  leisure  to  gain  that  liberal  education 
which  will  fit  them  to  be  investigators,  teachers,  journalists,  and  man- 
agers of  large  agricultural  enterprises.  In  a  word,  the  colleges  are 
principally  useful  in  training  the  leaders  in  agricultural  progress.  This 
is  a  high  duty,  and  its  successful  performance  should  entitle  an  insti- 
tution to  the  gratitude  and  support  of  the  people.  But  there  is  need 
that  the  masses  of  our  agricultural  population  should  have  more  ample 
opportunities  for  education  in  agricultural  lines. 

The  experiment  stations,  through  their  bulletins  and  reports,  are 
doing  much  to  educate  the  adult  fanner.  The  colleges  also  are  doing 
more  each  year  in  what  may  be  called  university  extension  work 
through  farmers'  institutes.  As  the  demand  for  instruction  in  agri- 
culture increases,  the  colleges  will  undoubtedly  shape  their  courses  to 
meet  the  needs  oi  the  farmers  as  far  as  this  is  practicable.  We  shall 
then  have  experiment  stations,  college  courses  in  agriculture,  schools 
of  agriculture,  special  schools  in  dairying,  animal  production,  etc., 
farmers'  institutes,  and  home  readings  as  the  complete  system  of  edu- 
cation for  the  farmer,  carried  on  under  the  auspices  of  the  university 
or  college. 

This  system,  however,  can  not  accomplish  the  most  good  for  the 
greatest  number  of  our  agricultural  i)opulation  until  the  courses  of 
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study  in  the  common  and  high  schools  of  the  rural  communitieii  are  so 
modified  as  to  give  the  farmers' children  that  elementary  training  ^whiich 
w  ill  enable  them  to  appreciate  ^nd  apply  what  the  experiment  sticttion 
and  the  college  teach. 

The  countries  of  Europe  are  giving  much  attention  to  the  elementary 
instruction  of  farmers'  children  in  agricultural  subjects.    Teachers  are 
being  trained  in  normal  schools,  text-books  are  being  prepared,  and 
educational  helps  of  various  kinds  are  being  devised  in  France,  JBel- 
gium,  and  elsewhere,  with  a  view  to  the  needs  of  the  masses  of  the  rural 
population.    There  are  difficult  pedagogical  problems  to  be  solved  in 
making  such  instruction  thoroughly  useful,  and  the  movement  mnst 
still  be  regarded  as  in  an  experimental  stage.    But  the  governments 
of  these  courtries  seem  to  be  thoroughly  in  earnest  and  awake  to  tlia 
imi)ortance  of  bringing  insti^uction  in  improved  methods  of  agricultora 
home  to  the  masses  of  the  farmers.    What  the  European  governments 
are  doing  the  people  themselves  in  their  local  communities  might  under- 
take in  this  country.    By  providing  that  the  children  in  the  common 
schools  should  learn  how  to  see,  to  use  their  hands,  and  to  adapt  means 
to  useful  ends,  and  that  the  farm  boy  or  girl  in  the  rural  high  school 
should  be  taught  in  outline  the  theory  and  practice  of  agriculture,  an 
improvement  might  be  made  in  our  public  school  system  which  would 
soon  show  substantial  results  in  more  contented  and  prosperous  rural 
communities. 


STATISTICS  OF  AGRICULTURAL  SCHOOLS,    COLLBGHS,   AND 
EXPERIMENT  STATIONS. 

List  of  ichooli  and  colleges  in  the  United  States  having  courses  in  agriculture. 


state. 

Kamo  of  institution. 

Locality. 

President. 

Alllbftnift -TTT- 

Aericultnral  and  Mechanical  Col- 
lego  of  Alabama. 

Stale  Normal  and  Industrial  School. 

University  of  Arizona 

Arkansas  Industrial  University 

Branch  Normal  School 

College  of  Acriculture  of  the  Uni- 
versity of  California. 

The  State  Agricultural  College  of 
C<dorado. 

Storrs  Agricultural  College 

Sheftield  Scientific  School  of   Yale 
ULiversity. 

Delaware  College 

State  i,'ollege  for  Colored  Students. . 

Florida  State  Agricultural  and  Me- 
chanical College. 

Florida  State  Normal  School 

Georgia  State  College  of  Agriculture 
and  Mechanic  Arts. 

Georgia     Industrial     College     for 
Colored  Youths. 

College  of  Agriculture  of  the  Uni- 
verejity  of  Idaho. 

College  of  Acriculture  of  the  U«i- 
versity  of  Illinois. 

School  of  Agriculture,  Horticulture, 
and  Veterinary  Science  of  Purdue 
University. 

Iowa  State  College  of  Agriculture 
and  Mechanic  Arts. 

Kansas  State  Agricultural  College.. 

Agricultural  and   Mechanical  Col- 
lege of  Kentucky. 

State  Normal  School 

Auburn  .  ........ 

W.  L  Broun. 

Normal 

"W.  H.  CouncilL 

JiT^znni^  -r T-- 

Tucson            .... 

T  H  Comatook. 

Arkansas 

Fayetteville 

Pine  Bluff 

136rk<^l6V  .   ••••••• 

E.  H.  Murfee. 

California  ......... 

J.  C.  Corbin. 
M.  Kellogg. 

Alston  EUift. 

Colorado ........... 

Fort  Collins 

Mnnsfield 

New  Haven 

Newark 

Conne.;ticut 

Delawara .......... 

B.  F.  Koona. 
Timothy  Dwigfck 

A.  N.  Raub. 

Dover 

Wesley  Webb. 
0.  Clute. 

Florida 

Lake  City 

Tallahassee 

Athens 

Georgia. ........... 

T.  De  S.  Tucker. 
H.  C.  White. 

College 

It.  R.  Wright. 
F.  B.  Gault. 

Idaho 

Moscow           .... 

niinoia 

Urbana 

T.  J.  BurrilL 

Indiana 

I<afayett;e 

J.  H.  Smart. 

Iowa . 

Ames             . 

W  M  BearddLear. 

KansaB 

Manhattan 

Lexington 

Frankfort 

Baton  Rouge 

Geo.  T.  Fairchild. 

Kentucky 

J.  K  Patteraon. 

J.  H.Jackaon. 

Louiaiana.... 

Louisiana    State    University    and 
lege. 

J.  W.  NicholMm. 
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State. 

Name  of  institution. 

.     T^alty. 

President. 

Louisiana...... .... 

Sonthem  University  and  Agricul- 
tural and  Mechanical  College. 
The  Maine  State  College 

New  Orleans 

Orono 

H.  A.  Hill. 

Mainfi , 

A.  W.  Harris. 

Marvland 

Maryland  Agriculturaa  College 

MassachusetU  Agricultural  College. 
Michigan  AgricuTtorai  College 

College  of  Agriculture  of  the  Uni- 
rersity  of  Minnesota. 

School  of  Affriculture  of  the  Unl- 
A-ersity  of  Minnesota. 

Mississippi  Agricultural   and  Me- 
dian iciil  College. 

Alcorn  Agricultural  and  Mechanical 
College. 

College  of  Agriculture  and  Mechanic 
Arts  of  the  University  of  Missouri. 

Lincoln  Instit<nte 

College  Park 

Amherst 

R.  W.  Silvester. 

VasMachusetta. .... 

H.  H.  Goodell. 

Michigan 

Agricultural  Col- 
lege. 
Minneapolis 

St  Anthony  Park. 

Agricultural  Col- 
lege. 
Weaiaide 

L.  G.  Gorton. 

Hinneeota 

Cyrus  Northrop. 
H.  W.  Brewster. 
S.  D.Lee. 

Mississippi 

Missouri 

Columbia 

Richard  H.  T-nssa 

Jefferson  City 

Bozeman 

Inman  E.  Page. 

Montana. .......... 

Montana  Colle^^o  of  Agriculture  and 
Mechanic  Arts. 

Induct  rial  College  of  the  University 
of  Nebraska. 

School  of  Agriculture  of  the  Ne- 
vada State  University. 

New  Hampshire  College  of  Agricul- 
ture and  the  Mechanic  Arts. 

Rutgers  Scientific  School 

Nebraska 

Lincoln 

J.  H.  Can  field. 

]Kevada ............ 

Reno 

Durham .......... 

S  A  Jones. 

New  Hampshire  . . . 

C.  S.  Murkland. 

New  Jersey 

New  Mexico 

New  York........ 

New  Brunswick  .. 

Austin  Scott. 

New  Mexico  College  of  Agriculture 
and  Mechanic  Arts. 

College  of  Agriculture  of  Cornell 
University. 

The  North  Carolina  College  of  Agri- 
culrure  and  Mechanic  Arts. 

Agricultural    and  Mechanical  Col- 
lego  for  the  Colored  Race. 

North  Dakota  Agricultural  College. 

Oliio  State  University 

Las  Crucea 

Ithaca        

Hiram  Iladley. 
J  (v  S^'burmajn. 

North  Carolina 

North  Dakota 

Raleigh 

Greensboro 

Far^'o               .... 

A.  Q.  HoUaday. 
J.  0.  Crusby. 
J   B  Power 

Ohio 

Columbus 

Stillwater 

Corvallis 

W    H   Stntt. 

Oklahoma 

Agricultural   and  Mechanical  Col- 
lege of  Oklahoma. 

Oregon  Stite  Agricultural  College.. 

Pennsylvania  Stale  College 

Rhode  Island  College  of  Agricul- 
ture and  Mechanic  Arts. 

Depariment  of  Agriculture  and  Me- 
chanic Arts  of  Brown  University. 

Clenison  Agricultural  College 

College  of  Agriculture  and  Mechan- 
ic's Institute  of  Claflin  University. 

South  Dakota  Agricultural  College.. 

State  Agricultural  and  Mechanical 
College  of  the  University  of  Ten- 
nessee. 

State  Agricultural  and  Mechanical 
College  of  Texas. 

Prairie  View  State  Normal  School  .. 

Agricultural  College  of  Utah 

Univf'Tsity  of  Vemumt  and  State 
Agricultural  College. 

Virginia  Agricultural  and  Mechan- 
ical CoUece. 

Hampton  Koimal  and  Agricultural 
Institute. 

WaHhington    Agricultural  College 
and  School  of  Science. 

U.  J.  li.nrkcr. 

Oregon 

John  M.  RlosB. 

Pennsylvania 

Rhode  Island 

South  Carolina 

South  Dakota 

Tennessee 

State  College 

Kingston 

Providence 

Clemson  College.. 
Orangeburg  

Brookings 

Kuoxville 

College  Station... 

Prairie  View 

Logan  

Burlington 

Blacksburg 

Hampton 

George  W.  Athertoo, 
J.  H.  Washburn. 

E.  B.  Andrews. 

E.  B.  Craighead. 
L.  M.  Dnnton. 

L.  MeLonth. 

C.  W.  Dabney,  Jr. 

L  S,  Ross 

Texas  ........ 

Utah 

L.  C.  Anderson. 
J   W   Snnborn. 

Vermont. .......... 

M.  H.  line k ham. 

Virginia 

J.  M.  McDrydo. 
H.  B.  Frissell. 

Washington 

West  Virginia 

Wisconsin 

Morgan  town 

Kami 

Madison 

Laramie  ........ 

E.  A.  Bry.an.       ' 
P.  B   Revnolds. 

TheW'est  Virginia  Colorea  Institute. 

College  of  Airriculture  of  the  Uni- 
versity of  Wisconsin. 

College  of  Agriculture  of  the  Uni- 
versity of  Wyoming. 

J.  E.  Camp  .eU. 

Wvominir . ......... 

-A..  A  JohDAon^ 
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Additiona  to  equipment  of  agricultural  aohooh  and  colleges  in  the  United  Stale$  receiving 
aid  from  the  General  GovemiMnt. 


Value  of  additiona  to  eqaipment  in  1893. 

State. 

Farm 
imple- 
menta. 

Buildings. 

Library. 

Appara- 
tus. 

Lire 
stock. 

Miscella- 
neous. 

'  TotaL 

Alabama  fAnbnm) 

$120 

$7,911 

$3,270 

$6,986 

$108 

$18,701 

AriKona            .  ............. 

500 

142 

600 

1.500 

6,500 

850 

3,100 

250 
487 

10,700 

$105 

734 

California 

47.600 

3,500 

88.267 

6,000 
500 
552 
300 

1,338 

10,000 

4,noo 

611 

300 

4,554 

64,200 

Colorado      .................. 

700 

747 
308 

11,347 

Coiiiiwticut  (New  Haven)  .. 

89,733 

Connoctictit  iStOTTS) ........ 

600 

IXilawaro  I Xcwark) ......... 

2,715 
125 

3,635 

896 

13,638 

Dolawarn  /Oovort 

100 

225 

Florida  (Lako  Citv)    

243 

63 

1,005 

i8 

917 

1,021 

261 

Florida  (Tallaknssee) 

Georgia f A tlienst 

2,039 
800 

6,018 

9.637 

2,326 

Oeorcrift  (Collcno) •••••••••• .  • 

.......... 

Idaho  

::::::::::::::::::::::::::: 

Illinois 

172,500 
78,000 

2.000 

9.992 
•       6,000 
5.  004 
5.265 
2,848 

184, 492 

165 
89 

84,165 

Iowa 

2.000 

2,242 

498 

800 
6,288 
2,144 

8,583 

]Can<MiA 

400 

14.195 

Kentuckv  (Lexinfrton) 

8,514 

9,004 

Kentucky  (Frankfort) 

LouiHioua  (Baton  Ronge) . 

, 

1     ' 

Lonisiana  (New  Orloaus) 

Maine 

125 

3,431 

12 

903 

100 

2,9U 

1,305 

8,224 

450 

300 

175 

5.348 
4, 127 

Maryland 

500 
870 

5,500 

600 
1,543 

7,150 

MaKBHchueette 

5,363 

Michigan 

Minnesota  (Minneapolis).... 

278 

7a 

647 
6,847 

234 

1,900 

Mississippi      (Agricultural 
College) 

1,331 

7,178 

Mississippi  (Westside) 

Missouri  (Columbia) 

Missouri  (Jefferson  City)  . . . 

200 

25,000 

500. 

1,000 

400 

600 

27, 700 

Montana 

Nebraska  ................... 

200 

750 

500 

109,778 

2.500 
843 
1,5.'W 
29 
774 
42,400 
100 

4,000 
2,510 
12,387 
554 
1,513 

7,450 

Nevada 

1,832 

5,191 

New  Hampshire  ............ 

1,081 

124, 780 

New  Jersey 

222 

402 

40,911 

805 

New  Mexico 

116 
500 
225 
650 
1,098 
1,595 
105 
92 

1.872 

122.  948 

6,432 

200 

4,077 

New  York 

200 

206,959 

North  Carolina  (Raleich) 

2,539 

8,296 

North  Carolina  (Greensboro) 

300 

440 

8,460 

1.050 

North  Dakota 

427 

1,485 

3,450 

Ohio 

121, 2rt3 
750 

120,338 

Oklahoma 

195 

88 

355 
250 

1,583 

Orejjon 

150 

2,000 

500 

2,500 
835 

492 

I'eniiHylviiuia  ....... .   ...... 

150,000 
1,000 

15.000 
3,000 

500 
300 

1,000 

4 

609 

1,650 

10,000 
2,000 

15,000 

162,500 

Khode  Island  (Kingston) 

South  Carolina(ClenM»on  Col- 
lege)   

100 

2,000 

8,000 

U 

108 

500 
5,000 

4,400 

40,500 

Soijth  Carolina  (Orangeburg) 
South  Dakota .- . . . 

6,839 

507 
2,975 

1.030 

T«'iineHs«'© 

14,200 

220 

2,456 

21,609 

Texas  (College  Station) 

Texas  (Prairie  View) 

Vtah 

100 
1,146 

75,000 
1.051 
6,000 

200 
2,911 

9,470 
1,327 
2,000 
1,120 
5,956 

300 
350 

1,000 

80.070 

Vermont...........   ........ 

6.785 

Virginia  (Blacksburg) 

1,000 

8,000 

Virginia  (Hampton) 

"Washington 

790 
2,651 

1,010 

42,518 

1,834 

639 

53  508 

"West  Virgin  la  (Morgantown) 

West  Virginia  (Farm) 

^V iaconsiu  .................. 

m 

165 
99 



93 
815 
953 

125 
75 

744 

378 

1,475 
909 

2,030 

Wyoming .................. 

12,000 

14  705 

Total 

26,659 

1, 135, 589 

84.638 

151,900 

16,276 

66,675 

1, 481. 637 
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The  locations,  dircclorSj  and  principal  lines  of  work  of  the  agricultural  experiment 
etaiiont  in  the  United  States, 


State. 


Location. 


Director. 


Principal  lines  of  work. 


Alabama  (College) — 

Alabama  (Cancbrake) 
Arizona 

Arkansas 

California 


Auburn  .... 

Union to-wn . 
Tucson 

Fayette  viUe 
Berkeley  ... 


Colorado. 


Fort  Collins  . 


Connecticut  (State) .... 

Connecticut  (Storrs) . . . 

Delaware 

Florida •... 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana  (Sa;;ar) 

Louisiana  (State) 

Louisiana  (North) 

Maine 

Maryland 

Massachusetts  (State) . 

usetts  (Hatch) 


New  HaTcn. 


Storrs  

Newark 

Lake  City  ... 
Experiment  . 

Moscow 

Champaign.. 

Lafa;rette 

Amos 

Manhattan  .. 

Lexington . . . 

New  Orleans. 

Baton  Bouge 

Calhoun 

Orono 

CoBege  Park. 
Amherst 

Amherst 


W.  L.  Broun  . . 

H.  Benton 

F.A.GnUey.. 

B.  L.  Bennett . 
E.  W.Hilgard 


Alston  Ellis 

S.  W.  Johnson... 

W.O.Atwater... 

A.T.Neale 

O.  CHute 

B.  J.  Redding.... 

C.P.For — 

G.E.  Morrow.... 

C.  8.  Plumb 

James  WUson  ... 
Geo.  T.  FairchOd 

M.  A.  ScoTeU 

"W.C.Stubbs  .... 

W.C.Stubbs.... 

W.C.Stubbs.... 
W.H.  Jordan.... 

RH.  Miller 

C.  A.  Goessmann 


n.  H.  Qoodell. 


Meteorology ;  analysis  and  control 
of  fertilizers;  botany;  mycology; 
field  experiments. 

Field  cxi>erimont3. 

Field  experiments  with  crops  and 
fruits;  irrigation. 

Analyses  of  soils,  fertilizers,  and 
feeding  stuflTs:  field  experiments 
with  crops  and  fruits;  veterinary 
science. 

Soils;  composition  and  cultivation 
of  field  crops,  grapes,  and  orchard 
fruits;  diseases  of  plants  and 
seeds;  composition  of  feeding 
stufis;  entomolo^;  technology; 
drainage  and  irrigation. 

Systematic  botany;  meteorology; 
field  experiments  with  crops; 
testing  varieties  of  vegetables 
and  fruits;  entomology;  irriga- 
tion. 

Methods  of  analysis ;  analysis  and 
inspection  of  fertilizers ;  field  ex- 
periments; analysis  of  feeding 
stuirs ;  chemistry  of  milk  aud  its 
products;  tests  of  forage  f^ants. 

Chemistry  of  foods  and  feeding 
stufl's;  bacteriology  of  milk  ana 
its  products;  fielu  experiments 
with  crops. 

CJhcmistry ;  field  experiments  with 
crops;  horticnltnre ;  diseases  of 

£  slants  and  animals ;  dairying, 
emistry;  field  experiments  with 
cropb;  horticulture. 

Field  experiments  with  fertilizers 
and  crops;  horticulture;  dairy- 
ing. 

Field  crops;  fruits  and  vegetables; 
irrigation. 

Chemistry ;  field  experiments  with 
crops;  uorticulture;  diseases  of 
plants;  feeding  experiments  aud 
dairying. 

Field  experiments;  horticulture; 
feeding  experhncnts:  diseases 
of  plants  aud  animals. 

Chemistry;  field  experiments; 
horticulture;  diseases  of  plants ; 
entomology;  dairying. 

Field  expenraents;  horticulture; 
diseases  of  plants  and  animals; 
feeding  experiments;  entomolo- 
gy. 

Chemistry;  analysis  and  inspec- 
tion of  fertilizers;  field  exi>eri- 
ments;  horticulture;  diseases  of 
plants;  entomology;  dairying. 

Field  experiments;  horticulture; 
sugar-making;  drainage;  irriga- 
tion. 

Chemistry ;  field  experiments ;  hor- 
ticultnrc;  dUeases  of  plants  and 
animals;  entomology. 

Field  experiments. 

Field  experiments;  horticulture; 
diseases  of  plants:  digestibility 
of  feeding  stuffs;  feeding  experi- 
ments with  milch  cows  and  pigs ; 
dairying. 

Chemistry;  field  experiments  with 
fertilizers,  crops,  vegetables,  and 
fruits. 

Chemistry;  analysis  and  control  of 
fertilizers;  field  experiments: 
diseases  of  plants;  analysis  of 
feeding  stulls;  feeding  experi- 
ments. 

Meteorolocv;  field  experiments 
with  fertJiizers  and  fruits;  ento- 
mology. 
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The  locations,  directors ,  and  principal  lines  of  work  of  the  agricultural  experimemt 
stations  in  the  United  States—Continned. 


State. 


Location. 


Director. 


Principal  linea  of  work. 


Michigan. . 
Minnosota . 


Mississippi . 
Missouri  ... 


Apncultaral  Col- 
St.  Anthony  Park 


Asricultaral  Col- 
lege. 

Columbia 


Montana.. 
Nebraska.. 


Neyada . 


Bos<<inian  . 
Lincoln... 


Reno  . 


New  Haropsbiro Durham 


Kew  Jersey  (Stale)... 
New  JorHcy  (College) . 


New  Mexico 

New  York  (State)  . 


New  York  (Cornell) . . 


North  Carolina . 


North  Dakota  . 
Ohio 

Oklahoma 

Oregon 

Pennsylvania.. 

Rhode  Island.. 

South  Carolina 
Sonth  Dakota.. 

Tennessee 

Texas  

Utah 

Vermont 

Virginia 

Wasliiugton... 


New  Brunswick. - 
New  Brunswick.. 


Las  Cruoes  . 
Geneva 


Ithaca 


Raleigh. 


Fargo  ... 
Woostor . 


Stillwater 

Corvallis 

State  College 


Kiugston . 


Clem  son  College.. 

Braokings 

Knoxville 

College  Station  . . . 

Logan 

Burlington 

Blacksburg 

Pullman 


L.  G.  Gorton . . . 
W.M.  Liggett. 


S.M.  Tracy.. 
E.D.  Porter  . 


S.  M.  Kmery  . . . 
C.  L.  IngersoU  . 

S.  A  Jones 


G.  H.  Whitchor . 
E.B.Voorhee«.. 
Austin  Scott  ... 


H.Hadley  ..., 
Peter  Collier., 


I.  P.  Roberts. 


H.B.BatUe. 


J.  B.  Power . . 
C.  E.  Thorn© . 


J.C.Noal 

J.M.Bloss 

H.P.Ann8by. 


CO.Flagg. 


E.  B.  Craighead  . . 

L.McLouth 

C.  F.  Vanderford. 
J.H.Connell 


J.  W.  Sanborn  . 
J.L.Hill» 


J.M.McBrydo. 
B.  A.  Bryan...., 


Field  crops;  Tegetables and  fruits; 

ensilage ;  feeding  animals. 
Chemistry ;  field  experiments  with 

yegetables  ana  fruits;  entomolo- 
gy; dairying. 
Botany ;  field  experiments ;  l«sding 

experiments ;  veterinary  scienee; 

entomology;  dairying. 
Chemistry:  field  crops;  vegetables 

and  fruits;  feeding  experiments; 

veterinary  science  ana  practice. 


Chemistry;  meteorology';  soils; 
field  experiments;  entomology. 

Soils;  field  crops;  horticulture; 
diseases  of  plants;  entomology; 
dairying. 

Chemistry';  field  exi>eriments ; 
fee<1ing   experiments;   dairyini;. 

Cht'raistrv:  analysis  and  control 
of  fertilizers;  field  experiments. 

Botany ;  diseases  of  plants ;  weeds ; 
feeding  experiments  with  milch 
COW8;  entomoloicy. 

Field  crops ;  vegetables  and  fruits ; 
entomology. 

ChemiHtrv;  metoorolocy;  analysis 
and  control  of  fertnizers;  field 
ex])eriinents  with  fertilisers, 
crops,  vegetables,  and  fruits; 
diseaHesofplantd;  feeding  stufis; 
dairying. 

Fiehl  crops ;  field  and  greenhooss 
experiments  with  vegetubles  and 
fruits;  feed injg  experiments;  en- 
tomology ;  dairying. 

Choniistiy;  meteorology;  analysis 
and  control  of  fertiHsers:  field 
experiments  with  fertilisers; 
crops^  vegetables,  and  fruits; 
seed  testing;  analysis  of  feed- 
ing Rtufi's. 

Botany;    field    experiments;    for^ 

entry ;  diseases  of  plants. 
Field  experiments  with  fertilsers, 

crops,    vegetables,    and   fruits; 

eiitomolo<:y. 
Field    experiments   with     crops, 

vegetables,  and  fruits. 
SoilH:  field  experiments ;  and  ento- 

niolo^iy. 
Cheiiiihtx>- ;  analysis  of  fertilizers; 

field  experiments:    composition 

of  feeding  Rtufis;  feeding  oxperi- 

raenlH:  dairying. 
CheiiiiHtrv:    analysis  and  control 

of  fertilizers;  lie  Id  experiments; 

vot<'nuary  science  and  practice; 

agriculture. 
Analy.sis  and  control  of  fertilizers; 

tielil  experiments. 
Meteorology;    field    exf'Criments ; 

forestry;  entomology;  dairying. 
Botany;   soils;  field  experiments; 

feeding  experiments. 
Field   experimeuts;    diseases     of 

])laut.s;     feeding    experiments; 

veteriuary  science  and  practice; 

dairying. 
Field  experiments;  feeding exi>eri- 

mentis;  irrigation. 
CheniiMtnr:    analysis  and  control 

of  fertilizers;  field  experiments; 

diseajies  of  plants;    feeding  ex- 
periments;   entomology;   dairy- 
ing. 
Field     experiments;      veterinary 

scienee  and  practice 
Field  experiments;  forestry. 
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The  locatumSf  directorsj  and  principal  lines  of  work  of  the  agricultural  experiment 
etations  in  the  United  States — Continued. 


State. 

Location. 

Director. 

Principal  lines  of  work. 

"Weat  Virginia '  Morgnntown 

WiKconsin............ .    ■Kfniliium 

J.A.Myers 

Analysis  and  control  of  fertilisers; 
chemistry;  botany;  field  experi- 
ments; entomology. 

Chemistry;  soils;  field  experi- 
meota;  feeding  experiments; 
dairying. 

Botany;  soils;  field  and  feeding 
csperimenU;  entomology;  irri- 
gation. 

W.A.Henry 

A.A.Johnson 

Wy  ominir -- 

Lanunie 

Jicvenue  of  the  agricultural  experiment  stations  in  1S9S. 


Revenue 

for  1803  fVom— 

Stations. 

rnitod 

Sutos. 

States. 

Indi- 
viduals. 

'   Fees. 

1 

1     Farm 
products. 

$1,011 
800 
12U 

Miscella- 
neous. 

Totid. 

Alabama  (Colle^ei 

$15, 000 

$8,417 
2,500 

1 

$450 
69 
112 

$24.87S 
8,368 

Aliibnnia  (Cauebrake)  .............. 

15, 000 
15,  (KK) 
15,000 
15.000 
7. 5(0 
7.500 
15.  0(  0 
15.  too 
15,000 
15.  000 
15,  O'tO 
15.(00 
15, 000 
15,  0  0 
15.000 
15,000 
15.000 
15,000 

' 

16,241 
16.000 

ArknnHnn 

1 

18,  810 



83.810 
17.077 
21.671 
8,000 
16,095 

C'ol<»iailo              .     .............. 

1,  :uo 

737 

Connerticut  (.StJitt*) 

8,000  1 

$o,iu6 

Conntrticut  (Storrs) 

500 
95 

Dt -la  ware 

1 

Honda  

1   " 

.::.:::. 

16,000 

6,000 

2,000 
15 

22,000 

Idnliu 

80 

16,066 

Uliiio! J  

.....'..'...::.:.. 

7J 

16,070 

Indiana 

1 

1,532 

16, 532 

Iowa        ....     ...............       ... 

1,500 



16  500 

Kansas  ............................. 

16,000 

Kentucky  

LouiHiaua     ................  .....   .. 

3,165 
2,000 

604 
1,510 

326 

488 
1,000 

516 
1.037 

402 

19. 171 

4,000  1  $4,100 

96,600 

Maine  

16,326 

, 

16.488 

MattMnchusetts  (State) 

10,000  1 

2,500 

18.600 

Ma.*«sacliusetts  (Hatch) 

15,666 
15.000 
15,000 
1.5,000 
15,000 

88 

16,604 

Miolii'^nn 

\ 

1,003 

17,037 

\fiuiit*Rola           ..     ..   ............. 

1 

16,000 
16,343 

399 
1,152 

944 


^lisHoiti*!             .................... 



16, 162 

Moutnn.'i 

Kt*braska  ....     ..................... 

1.5.000 
15,000 
15,0(0 

1 

16.000 

1 

118 
2,0U0 

16, 118 

Kew  Harapsbiro           ..     ........... 

1 

17,000 

Kcw  Jersey  (State) 

11,000 

'.'.'.V.V.W 

11,000 

Kew  Jcrsev  (College)    ..     ......... 

15,000 
15,000 



16,000 

i 

115 

16,115 

New  York  (State)                       ... 

C8,500 

68,500 

New  York  (Comell) 

15.000 
15,0C0 
15,00) 
1.5,000 
15,  (HO 
1.^0.0 
15.0J0 
15.  000 
15, 000 
15,000 
15,0  0 
15,000 

1.5,  mu) 

15.000 
15.  (00 



585 

16,686 

8,000 

400 

23,400 

North  Dakota  

5Gi' 

192 

16.664 

Ohio 

0,716    ; 

4,028 

28,936 

Oklahoma 

16,000 

1 



:::::::::::::::::::: 

16,000 

I^enfiHvlvania      .••     ••..••••••   .   - 

; 

7, 172 
1.  621 

2, 702 
951 
480 

24,874 

Khoilc  Island 

66 

27,628 

South  Carolina  

1 

16,480 

South  Dakota               

16,000 

'lennrsse© 

2,818 

17, 818 

Tevas 

16.000 

T'tah 

1 



2.246 
3.8-2 
3,750 

17.246 
18,832 

Vermont 

Viijjiuia 

1 

18.760 

15.0(>0 
15.  (too 
15,  00 
15,000 

1 

16,000 

"NVeftt  Virsiuia 

4.  ecu 

310 

6,438 

293 

152 

19,526 

"W  isconsiu 

9,542 

29,980 

Wyoming 

16,298 

Total 

705.000 

164.085 

4.100 

27,621 

43,925 

4.442 

950,078 
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Additions  to  the  equipment  of  agricultural  experiment  stations  in  ISDS, 


Yalne  of  additions  to  equipment  in 

1803. 

Stations. 

Farm 
imple- 
mento. 

1 
Building. 

'  Library. 

Appa- 
ratus. 

Live 
stock. 

Miscella- 
neons. 

TotAL 

Alabama  (College) 

♦420 
105 
65 
60 
664 
82 

$2,606 

♦IS 

12,004 

50 

192 

50 

328 

214 

$5,«20 
306 

Alabama  (Cauebrake; 

Arizona ---- 

$125 



$50' 
29 
141 

8 
720 
733 
624 

294 

Arkansas 

43 
254 

31 
365 

180 

1  184 

Caliromia  

1  879 

Colorado 

200 

54 
125 

57 
306 

1  205 

Coniiectiaut  (State) 

490 

Connecticut  (Stfirrs) 

959 
354 

1,016 
1,594 

Delawaro 

116 
179 
300 
961 
75 
78 
100 

75 

455 

8,000 

3,000 

533 
62 
20 
225 
650 
149 
50 
200 
657 
250 
150 
160 
200 

120 

Florida 

C96 

Georgia 

300 
396 

100 

8.720 
5.727 

Idaho  

1,155 
150 
288 
200 
630 
426 

1,000 

Illinois 



875 

Indiana  -... 

500 
50 

315 

1,330 
400 

Iowa 

KanaQs 

830 

Kentncky 

146 
100 

708 

250 

1.0P9 
1,000 

3,188 

Louisiana.............  .... 

2,350 
150 

Maine 

AfarylaDd..            

580 

574 

265 

1,570 
800 

Massachusetts  (State) 

500 

100 

Massachusetts  ( Hatch) ' 

750 
2,744 

750 

Michigan 

Miunesuta 

75 

501 

49 

445 

3,814 

Mississippi 

125 
423 

1,200 

127 
33 

250 

600 

2,202 
784 

Miasouri 

328* 

M^^ntana x . . 

Nebraska 

Nevada  

751 
13,000 

63 
2,000 

46G 
500 

.. 

1,280 
16,500 

New  Hampshire 

500 

600 

New  Jersey  (State) 

New  Jer.sov  (College) 

746 

750 

5,000 

939 

387 
1,607 
500 
150 
200 
255 
153 
1,714 

2,072 

New  Mexico 

93 
75 

409 
60 
260 
100 

2,840 

New  York  (State) 

100 
25 
175 
173 
81 
93 

350 
75 

6,075 

New  York  (Coruell) 

500 

North  Cflrolina. . .          .        . 

400 

688 

14,589 

750 

875 

North  Dakota 

1.116 

Ohio 

1,079 
511 

1,090 
421 

8,003 

25,085 

Oklahoma. ..............  .. 

3,480 

Orecon 

Peiiiisvlvnnia  .... . .   ..  ... 

.. 

::::::::::: 

Bhode  Island 

487 

458 

1,318 
224 

273 
34 

1G8 

151 
43 

2,855 

South  Carolina  .... 

301 

South  Dakota 

Tennessee 

50 
9 

50 
258 
500 

184 

250 

75 

349 
149 

181 

188 
87 

052 

Texas 

375 
750 
617 
300 

820 

Utah 

175 

221 
750 

1,050 

Vennont 

442 
500 

1,538 

Virginia 

250 

2,300 

'Wa&hin"'ton 

West  V nu'iuia 

Wiscon.sin 

89 
100 
45 

1,292 
825 
450 

222 

180 

18 

423 
730 
141 

5 
225 

15,860 
165 

581 

17,897 
2,225 

Wyoming ^ 

1,238 

Total 

8,380 

50,578 

11, 216 

17, 672 

7,085 

29,927 

133,858 
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REPORT  OF  THE  STATISTICIAN/ 


Sir:  I  have  the  honor  to  submit  my  first  annual  report  as  Statisti- 
cian of  this  Department,  it  being  the  30th  annual  report  made  by  the 
head  of  the  Division  of  Statistics.  It  is  proper  that  I  should  express 
my  sense  of  the  great  responsibility  attached  to  the  important  position 
which  you  have  intrusted  to  me.  To  merit  the  conMeuce  thus 
bestowed  will  be  the  object  of  my  earnest  endeavor. 
Very  respectfully, 

HBNBY  a.  EOBINSON, 

Statistioia/fk 
Hon,  J.  STEELiNa  Morton, 

Secretary. 


INTRODUCTORY. 

The  science  of  statistics  presents  a  vast  and  ever  extending  field,  th« 
cultivation  of  which  requires  strenuous  and  persistent  devotion  and 
eftbrt. 

The  agricultural  branch  of  statistics,  if  regard  be  had  for  the  basic 
importance  of  the  agricultural  art  or  industry,  is  the  principal  one  of 
the  group.  As  has  been  well  said,  "it  is  safe  to  assume  that  as  the 
proportions  of  the  value  of  agricultural  interests  are  to  all  interests,  so 
is  the  value  of  purely  agricultural  statistics  to  statistics  in  general.* 
The  farming  population  of  this  country  comprises  nearly  one-half  of 
the  total  i)opulation,  and  the  products  of  tlio  lUrm  constitute  the  prin- 
cipal part  of  the  commodities  that  enter  into  the  channels  of  our  com- 
merce, both  domestic  and  foreign.  It  is  therefore  very  important,  in 
the  interests  of  the  whole  people,  that  agricultural  data  should  be  care- 
fully and  reliably  collected,  treated,  and  published.  The  system 
adopted  by  the  Department  of  Agriculture  for  the  collection  of  the 
data  referred  to,  while  it  may  not  be  the  best  conceivable,  is,  perhaps, 
when  expense  of  gathering  and  other  important  elements  are  taken 
into  consideration,  the  best  that  has  hitherto  been  attainable.  Sugges- 
tions will,  however,  be  submitted  in  the  near  future  looking  to  the 
attainment  of  more  exact  information  on  certain  important  points. 

*NoTK. — Owing  to  the  delay  in  providing  for  the  printing  of  the  Annnal  Report 
of  the  Department  of  Agriculture,  the  MS.  therefor  was  not  called  for  at  the  uanal. 
time,  namely,  the  close  of  the  calendar  year,  which  the  report  ia  intended  to  cover. 
The  report  of  the  Statistician  being  among  the  last  reports  called  for,  the  MS.  ^as 
not  submitted  until  April,  and  that  officer  was  therefore  permitted  to  extend  hi^ 
report  so  as  to  cover  in  some  coses  certain  facts  relating  to  a  distribution  of  crops, 
etc.,  up  to  and  including  March  I,  1894« 
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Tliij  I>epartmeat  ba.s  m  ita  service  for  tlio  coUecfr/iou  of  information 
two  c^rps  of  correspondents,  one  <  f  wliich  reports  directly  to  the 
Statistician.  This  corps,  when  full,  nnmbers  10,000,  and  is  co»i>osed 
cf  4  iiKiiobers  in  each  of  2,500  counti<*s,  these  cxunprisin^  all  ,tbo  coun- 
ties ir»  the  United  States,  except  a  few  hundred,  which,  on  acconnt  of 
tlieir  urban  character  or  their  scanty  population,  have  practically  no 
agricultural  crops.  The  other  corps  consiots  alyo  of  a  board  of  4  ineni- 
bers  in  each  of  the  counties  of  the  dilTereut  States  of  the  Union  who 
report  to  oHicers  residing  in  their  respective  States,  and  entitled 
"  State  airents  of  the  J^eparfnient  of  Agriculture."  It  is  the  daty  of 
these  ofiiceiv^  to  consolidate  the  returns  made  to  them  and  forward  the 
re;->ult:^  to  the  Statistician  for  his  use  in  the  x>reparatiori  of  all  returns 
for  i>ublication.  As  a  further  means  of  approximating  accuracy,  resort 
is  had  ia  some  cases  to  selected  farmers  not  regular  correspondents,  of 
whom  the  Department  has  a  list  of  over  150,0(>().  It  will  thus  be  seen 
that  great  eiTort  is  made  to  secure  trustworthy  data,  and  the  eageme-.s 
with  which  the  Government  reports  are  awaited  by  thoso  especially 
interested  bears  strong  practical  testimony  to  the  success  attained. 

Jt  i.;  a])propriato  in  this  connection  to  say  that  the  demand  for  the 
va5.  ious  reports  of  the  Division  of  Statistics  is  in  excess  of  ability,  under 
X)re.sent  circumstances,  to  supply.  This  demand  is  not  confined  to 
Senators,  Eepresentatives,  eciitors,  and  publicists,  but  is  general  and 
popular.  A  very  considerable  part  of  the  work  of  the  oilioe,  however, 
arises  from  the  special  demands  of  the  nation's  lawmakers  for  statis- 
tical information,  and  much  of  th.e  time  of  the  experts  in  research  in 
the  employment  of  the  Division  of  Statistics  is  devoted  to  the  supply 
of  this  demand.  The  recent  extraordinary  session  of  Congi*ess  caused 
an  unusual  demand  upon  this  division  for  .statistical  data  pertinent  to 
subjects  of  legislative  discussion. 

In  addition  to  primary  investigations  at  home,  the  range  of  endeavor 
in  foreign  fields  has  been  and  will  bo  continued.  The  demands  for  the 
compilation  of  foreign  statistics  are  on  the  increase.  These  include 
inquiries  relating  to  acreage,  production,  and  rate  of  yield  of  the  prin- 
cipal and  the  minor  crops;  to  the  number  and  the  proiluco  of  farm 
stock;  to  farm  wages;  to  wholesale,  retail,  and  farm  prices;  to  quan- 
tities and  values  of  exports  and  imports;  to  customs  duties  on  agricul- 
tural products,  and  taa  variety  of  other  points  of  economic  import- 
ance. To  satisfy  the  demands  for  this  information  coming  from  foreign 
and  domestic  sources  requires  a  large  amount  of  painstaking  labor, 
which  is  performed  by  a  number  of  clerks  who  are  experts  in  the  com- 
pilation of  foreign  statistics.  The  records  of  foreign  and  domestic 
inve.^-tigations  have  been  increased.  Numerous  inquiries  hav^e  been 
received  during  the  past  year  regarding  domestic  crops  other  than 
com,  wheat,  and  oats.  Reports  in  relation  to  rye,  barley,  buckwheat, 
potatoes,  tooacco,  cotton,  and  hay  had  been  dropped  since  18SS.  The 
data  for  these  crops  were  collected  but  not  published.  In  the  Decem- 
ber report  the  publication  of  the  usual  data  in  regard  to  at  least  five  of 
the.^  crops  was  resumed.  Many  inquiries  are  made  regarding  minor 
cro|>s,  and  lb  is  desirable  that  the  means  of  extending  our  investiga- 
tions in  the  direction  indicated  by  these  inquiries  should  bo  supplied. 
Every  ellort  has  been  and  will  continue  to  be  made  to  extend  our  work 
into  n©w  fields,  with  a  view  of  ultimately  obtaining  all  useful  informa- 
tion as  to  the  agricultural  industry.  The  value  of  the  minor  crops 
ftffgi^egates  millions  of  dollars  and  constitutes  a  very  considerable  part 
of  the  farmer's  annual  income,  so  that  reliable  and  defiuit-e  information 
in  regard  to  them  is  desirable.    They  embrace  the  fruits,  small  and 
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great;  rice,  grasses,  fibers;  vegetables,  such  as  beans  and  peas;  the 
dairy  and  poultry  products,  etc.  Of  course,  the  inclusion  of  these  sub- 
jects in  our  investigations  and  reports  would  necessarily  involve 
increase  of  expense,  for  which  provision  should  be  made. 


CROPS  OP  THE  YEAR. 


MBTEOKOLrOaV. 


The  meteorological  records  of  the  growing  season,  covering  the  period 
from  April  to  September,  inclusive,  have  been  compiled  from  the  Monthly 
Weather  Review,  published  under  the  direction  of  the  Chief  of  the 
Weather  Bureau  of  the  Department  of  Agriculture.  The  data  presented 
in  the  subjoined  tables  show  that  there  has  been  during  the  period  of 
crop  growth  a  deficiency  of  rainfall  in  the  principal  agiicultural  districts, 
except  the  iSTorth  Pacific  coast  r^on,  the  Ohio  Valley,  and  the  Middle 
Atlantic  States.  In  the  Middle  Atlantic  States  there  was  an  excess  of 
rainfall  ov^  the  normal  during  the  months  of  April,  May,  and  Septem- 
ber, wbich  more  tOian  balanced  the  aggregate  deficiency  for  July  and 
August.  In  the  Ohio  Valley  and  Tennessee  the  records  show  a  large 
excess  during  April  and  May,  while  the  rainfall  during  the  following 
months  was  either  normal  or  below  the  average.  The  North  Pacific 
coast  region  had  a  very  heavy  rainfobll  daring  Ax)ril,  which  continued 
into  May,  while  for  the  other  months  the  variations  either  above  or 
below  the  normal  were  slight.  The  rainfall  during  Jnne,  July,  and 
August,  the  hottest  months  of  the  year,  was  generally  below  the  aver- 
age, and  the  damage  resulting  from  this  deficiency  in  many  sections  of 
the  country  was  considerable. 

The  complete  records  of  temx>eratare  and  rainfall,  both  normal  and 
actusd,  by  months,  for  the  various  districts  of  the  country,  are  presented 
in  the  two  following  tables : 

Temperature, 


Districts. 


April. 


Kor- 
mal. 


New  Knelftnd 

Middle  Atlantio  States. 
South  Atlantic  States.. 

Florida  Peninsnla 

Enstem  Golf  States 

Western  Gulf  States... 
Ohio  Valley  and  Tennes- 
see   

Tvower  Lake  Region 

Upper  Lake  Kegion 

Extrttme  Northwest 

(Jpper  Misaidsippi  Valley 

Mlssoori  Valley 

Korthom  Slope 

Middle  61oT)e 

Southern  Slope 

Southern  Plateau 

Middle  Plateau 

Northern  Plateau 

^'orth  Padflo  Coast  Re- 


Son. 
Id 


Liddlo  Paciflo  Coaat  Ke- 
gion  

South  Paciflo  Coast  Be- 
gioa 


o  2?. 
43-3 
51-6 
61-4 


«-l 
06-9 

65  9 

44-3 

40-4 

40-6 

61-3 

50  6 

45-5 

61-7 

57-2 

61-6 

49 

52-2 

49-7 

50-5 

59  •« 


41-7 
62-5 


68*6 
69-7 

57-7 

43-9 

38-6 

33-3 

48-7 

47-8 

39-9 

50-7 

62 

60-4 

44-7 

46-2 


May. 


Jcme. 


Nor- 
mal. 


OF. 
64  1 
62-4 
70-2 


72-6 
73-3 

65-4 

66-2 

61-6 

53-4 

61-6 

61 

54-3 

59-4 

64-4 

69-6 

56-9 

69-7 


46-3     64-3 

I 
52  -6  I  61  1 

67-6     62-5 


1893. 


OF. 
53-7 
61  5 
69  2 


72  1 
72-4 

63  1 

54*6 

49-6 

52 

58-9 

58 

52-7 

56-8 

65-4 

67-7 

54*4 

55-3 

51-9 

59-2 

61*8 


Nor- 
mal. 


op. 

63 

70-9 

76-8 

81-8 

78-5 

79-5 

73-4 
65-9 
61-6 
63-6 
70-4 
70-5 
63-9 
68*9 
71-2 
77-7 
65-7 
64-8 

58  1 

64-5 

68  1 


OF, 

62-8 

71-7 

76 

80-5 

78-0 

78-9 

73-6 
69  1 
65-2 
66  2 
72-7 
71-9 
63-6 
70-4 
74-9 
79-5 
65*6 
59-8 

54-9 

63 

64-8 


July. 


Nor- 
maL 


OF. 
68-6 
76-3 
80-5 
83-8 
81-5 
82-9 

77-6 
71-8 
68-3 
68-5 
75-9 
75-7 
70-2 
74*6 
75-8 
82-7 
72  1 
72  1 

61  1 

67-3 

69-4 


1893. 


o  jp. 
68-1 
76-2 
81-1 
82-2 
82-1 
82-7 

79 

71-9 

69  1 

68-8 

77 

76 

71 

75 

77-4 

80-9 

72-3 

69-7 

60 

66-7 

68-5 


August. 


Nor- 
mal. 


OF, 
67  1 
78-5 
78-3 
82-5 
79-8 
81  1 

74-4 

68-4 

66-3 

65-8 

72-2 

72-3 

68-4 

71-4 

73 

80*6 

71-3 

71-3 

60-8 

67-7 

71  1 


OF. 

67-8 
74-5 
77-6 
82-2 
80  1 
80-5 

75 

69-2 

65-8 

66-7 

72-2 

71-5 

68  1 

70-3 

72-8 

79-5 

70-6 

71  1 

60-8 

66-7 

70-7 


September. 


Nor- 


op. 
61  1 
67-9 
73-8 
80-5 
75-8 
76 

08-6 
62-3 
58-6 
55-4 
64-4 
64  1 
58-5 
63-7 
60-8 
73-6 
61-7 
61-6 

57-4 

64-8 

71-1 


1803, 

o  p 
58'*S 
66 -S 
74-9 
80-7 
76-9 
78-4 

70 

61-5 

68 -i 

67-6 

66  9 

67-7 

69-2 

66 

69-8 

73  3 

60-5 

607 

55-4 

62 

66-4 
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Precipitation, 


DiBtricta. 


April. 


Nor- 
mal. 


1SQ3. 


May. 


June. 


Nor- 


1893. 


Nor- 
maL 


18V3. 


July. 


Nor- 


1893. 


August. 


mal. 


1803. 


Septembw. 


Kor- 

BaL 


lan. 


New  England 

Middle  Atlantic  States  . 

South  Atlantic  States  . . . 

Florida  Peninsula 

Eastern  Gulf  States 

Western  Gnlf  SUtes .... 

Ohio  Valley  and  Tennes- 
see   

Lower  Lake  Begion 

Upper  Lake  Begion 

Extreme  Northwest 

ITjpper  MifisiBsippi  Yalley 

Missouri  Valley 

Northern  Slope 

Middle  Slope 

Sonthem  Slope 

Southern  Plateaa 

Middle  Plateau 

Northern  Plateaa , 

North  Paoiflo  Coast  Be- 
gion  

Middle  Pacific  Coast  Be- 
gion   , 

South  Pacific  Coast  Be- 
gion   


In. 
3-25 
3-37 
3-76 


In. 
8-«5 
3-47 
1-66 


In, 
3*43 
8-46 
4  02 


6-07 
4-07 

4-02 
3-3« 
2-36 
1-71 
2*82 
3  12 
1-60 
2 -SO 
2-54 
•80 
1*68 
1-83 

8-44 

2-77 
1-20 


3-27 
4  07 

8*22 

3-76 

3-76 

1-81 

6-32 

4-52 

1-20 

•69 

•14 

T. 

1-48 

8  •82 

8-74 

2-67 


4-46 
4*61 

3  86 
3-31 
8-38 
2-28 

4  16 
4  62 
2-47 
3-35 
2*66 

■26 
1-07 
1-W 

2-78 

1-46 


In. 
4-78 
4-86 

4-42 


In. 
8^a8 
8  78 
6-09 


In. 
2-43 
8-78 
6-7» 


5-66 
6-71 

6-26 
4-61 
2-78 
2-28 
4*26 
8-62 
2^27 
2-26 
3-25 
•86 
•77 
2  77 

4-08 

106 


5-44 
8-78 

4-84 

8-86 
8 -88 
8-46 
4*fr5 
4-48 
2  82 
2-33 
2-32 
•40 
•55 
1-60 

2-22 


•12 


4-84 
4-69 

4  04 

2-06 

2-89 

3-86 

8-76 

8-88 

172 

1-93 

•72 

T. 

•06 

•40 

3-02 

•09 

•02 


In. 
8-76 

4  55 
6*36 
6^61 

5  46 
3^08 

4-09 
8-30 
8  31 
2-92 
3-71 
4  28 
1^90 
2-76 
2-44 
1^76 
•49 
•69 

118 

•01 

T. 


In. 
1-86 
3  16 
4^06 
8-61 
3^96 
1*68 

2.49 
2 

3  31 
2  12 
2-41 
4^28 
1-20 
2  86 
2  04 
1*76 
•69 
•29 


•01 
T. 


In. 
4-24 
4-84 
6-65 
4  16 
6  66 
3  •63 

2  04 

3  01 
3  16 

2  13 

3  19 
3  66 
]*48 
2  83 
2-86 
1-71 

•82 
•44 

1-21 

0 

•10 


In: 
4^94 
4  74 
8  86 
2  76 
6  16 

2  48 

184 

3  61 
146 
1^63 
118 
2  16 
118 
1-73 
4^05 
2-81 
1^02 


In. 
3  46 

4*03 
6*87 

1-n 

4-63 
4*66 

3  17 
8-68 

8-67 
I'M 
8*66 
2^68 

1^06 

142 

3:68 

•94 

•64 

•76 

8*46 

•41 

•10 


In. 
3*86 
4-28 
4-77 
3  48 
6^68 
1-Ii 

8  IT 
1*68 
I'll 

-n 

3-48 

lis 

1-02 
3^88 

1-24 

•M 

1-86 

8*88 

1-61 
TL 


From  the  data  presented  in  these  two  tables  there  has  been  compiled 
a  statement  showing  the  aggregate  rainfall  during  the  six  months, 
April  to  September,  1893,  the  average  or  normal  rainfall  for  the  same 
period,  and  the  excess  or  deficiency  of  the  actual  rainfall  as  compared 
with  the  normal.  For  the  purpose  of  comparison  the  corresponding 
data  for  1892  are  also  included  in  the  table.  In  the  growing  season  of 
1892  the  weather  was  characterized  by  an  excess  of  moisture  except  on 
the  Atlantic  coast  and  in  the  Western  Gulf  States.  These  conditions 
were  generally  reversed  during  1893.  It  has  already  been  stated  that 
there  was  a  general  deficiency  of  moisture,  which  was  attributable  chiefly 
to  the  cloudless  skies  of  June,  July,  and  August.  In  this  connection  it 
may  be  worth  noticing  that  throughout  Western  Europe  there  prevailed 
a  severe  and  long-continued  drought  earlier  in  the  season,  which  totally 
or  partially  ruined  the  hay  crop  in  many  parts  of  Germany,  France, 
Belgium,  and  England. 

The  statement  showing  the  aggregate  rainfall  for  the  principal  agri- 
cultural districts  during  the  six  months,  April  to  September,  1893,  as 
compared  with  1892,  is  presented  in  the  following  table: 

Aggregate  rainfall  for  the  period  April^Septcmber, 


Districts. 


New  England 

Middle  A  tlantic  States 

South  Atlantic  Statoa 

Eastern  Gulf  States 

Western  Gulf  Stnt^s 

Ohio  Valley  and  Tennessee 

Lower  Lake  Kegion 

Upper  Lake  Kegion 

Extreme  Northwest 

Upper  Mississippi  Valley  . 

Missouri  Vallev* , 

North  Pacific  Coast  Begion 


1892. 

1893. 

Dei)ar- 

Depar- 

Normal. 

1802. 

turo  from 
the  nor- 

Normal. 

1893. 

ture  ftom 
thencr- 

mal. 

Iiu'?ies. 

maL 

Inches. 

Indies. 

Inches. 

Inches. 

22  47 

18-87 

-^•60 

21-37 

19-97 

--1-40 

23  85 

22-36 

—1-60 

24-03 

24-23 

+  -20 

81-56 

26-86 

—4-70 

81-25 

30-65 

--70 

80-54 

80-94 

-h-40 

30-69 

27-79 

~2-«> 

24  17 

22-67 

—1-50 

23-69 

20-29 

—3-40 

23-41 

20-51 

-H3-10 

21-62 

24-02 

+2 -60 

18-83 

25-33 

+6-50 

18-42 

17-42 

— l-OO 

19-40 

20-30 

+  •90 

19-66 

16-66 

—a '30 

14  18 

14-88 

+  •70 

14  09 

12-49 

— 1-«0 

22-46 

28-76 

+6-30 

22-40 

21 -OC 

— 1-40 

22  57 

23-27 

+  •70 

22-73 

20-88 

—1-80 

14-96 

18-86 

+3-90 

14-28 

20-78 

+6-6© 
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The  aggregate  excess  or  deficiency  in  rainfall  during  the  grawing 
season  is  in  itself  not  sufficient  to  serve  as  as  index  of  success  in  the 
growth  of  the  fanner's  crops.  An  aggregate  deficiency,  however  large, 
does  not  necessarily  indicate  that  the  crops  have  been  suffering  for 
want  of  rain.  If,  e.  g.,  the  supply  of  moisture  during  April,  May,  June^ 
and  July  has  been  about  normal,  and  the  deficiency  occuned  during 
August  and  September,  conditions  for  crop  growth  may  be  considered 
favorable,  although  the  shortage  in  the  aggregate  precipitation  would 
seem  to  indicate  the  contrary.  It  will  thus  be  seen  that  the  distribu- 
tion of  the  rainfall  is  quite  as  important  a  factor  as  the  total  supply. 
The  appended  table  shows  the  departures  of  temperature  and  raiiLfaU 
from  the  normal  for  the  six  months,  April  to  September,  1893. 

Departure  of  temperature  and  precipitation  from  the  normal. 


Districts. 


New  England 

Middle  Atlantic  States 

lijoath  Atlantic  States 

Florida  Peninsula 

Eastern  Gnlf  States 

Western  Gulf  States 

Ohio  Valley  and  Tennessee . . 

Lower  Lake  Begion 

Upper  Lake  Region 

Exueme  Northwest 

XJpper  Mississippi  Valley  ... 

Missouri  Valley 

Kortbom  Slope 

Middle  Slone 

Southern  Slope 

Southern  Plateau 

Middle  Phiteau 

Northern  Plateau 

North  Pacific  Coast  Region. . 
Middle  Pacific  Coast  Rcj^rion. 
South  Pacific  Coast  Region.. 


April. 


Tempera^   Precipi- 
ture.         tation. 


op. 
-1-6 
+  •» 
+8-6 


+2-5 
+2-8 
+1-8 
—  •4 
—1-8 
-7-3 
—2-6 
—2-8 
—6-6 
— 1- 
+4-8 
—1-2 
-4-3 
-^. 
-4-4 

-3  a 

-2- 


Inches. 

+  •4 

+  •1 

-2  1 


-1-8 

0 
-f-2-2 
-fl-4 
+  1-4 

+  •1 
+3-5 
+1-4 

—  •3 
—1-8 
—2-4 

-•3 

-1 
+2-6 
+6-3 

-1 
-1 


May. 


Tempera-   Prccipi- 
tore.         tation. 


o  p, 

—  •4 


—10 


-2-3 

-1-6 

-2 

—1-4 

-2-7 

—3 

-10 

—2-6 

±U 

—2-5 
—4-4 
—2-4 
—1-9 

—  •7 


Inchu. 
+1-3 
+  1-4 

+  •4 


+1-1 
+1-2 
+2-4 
+1-2 

—  •6 
0 

+  •1 
—1 

—  •2 
—1-1 

+  •« 
+  •6 
-•3 
+1-2 
+1-3 

—  •4 

—  •2 


June. 


Tempera-  Precipi- 
ture.        tation. 


o  p, 
-•2 

+  •8 

—  •8 

—  •8 
-■5 
-0 
+  •2 

-f3-2 
-f3-6 
-f2-G 
+2-3 
+1-4 
-•3 
-1-1 -5 
+3-7 
-fl-8 

—  1 
—5 
—3-2 
-1-5 
—1-8 


Jnehet. 
—  '% 
•0 
+1-7 


—  ■6 
+  •« 

—  •8 
— 1*8 
-1 

+  •4 
— 1-3 

—  e 

—11 

—  •4 
— 1-« 

—  •4 

—  •5 
—1-2 

—  •8 

—  •8 

—  •1 


Districts. 


July. 


Tempera- 
ture. 


Precipi- 
tation. 


August. 


Tempera- 
ture. 


Precipi- 
tatiou. 


September. 


Tempera 
ture. 


Precipi- 
UUon. 


New  England , 

Middle  A  tiantio  States , 

South  Atlantic  SUtes 

Florida  Peninsula 

JEast^rn  Gulf  States 

Wcatem  Gulf  States 

Ohio  Valley  and  Tennessee . 

Lower  Lake  Region 

Upper  Lake  Region 

Extrema  Northwest 

Upper  Mississippi  Valley  .. 

Missouri  Valley 

Northern  Slope 

Middle  Slone 

Southern  S^ope 

Southei-n  Plateau 

Middlb  Plateau 

Nortljom  Plateau 

North  Pacific  Coas*^  Region 
Middle  Pacific  Coast  Region 
South  Pacific  Coast  Region 


op. 
-•5 

—  1 
+  •• 

—11 
+  •« 

—  •2 
+1-4 

+  •1 

+  •8 

+  •3 

+11 

+  •3 

+  •8 

+  •4 

+l-« 

—1-8 

+  •2 

-2-4 

—11 

-•« 

—  •» 


Inehet. 
•  —1-9 
-1-4 
—2-3 
—2 
—1-5 
— 1-8 
—1-6 
-1-3 
0 

-•8 

-1-3 

0 

-•7 
+  1 

—  ■4 
0 

-J--1 

—  •3 

—  •6 
0 

0 


op. 
+  •7 
+1 

—  •7 
-•3 
+  •3 
-•6 
+  •6 
-f  8 
+  •5 
+  ■» 

0 

—  •8 
-■3 

-11 

—  •2 
-11 

—  •7 
-•2 

0 
—1 

—  •4 


Jnoh€8. 
+  •7 

—  1 
+2-2 
-1-4 

—  •5 
-11 

—  •2 
+  •5 

-1-7 
-•5 
-2 
-1-4 

—  •3 
-11 
+1-2 
+11 

+  •2 

—  •4 
-•7 

0 

—  1 


OF. 
-2-8 
—1-6 
+1-1 

+  •2 
+11 
+2-4 
+1-4 

-•8 

0 
-K2-2 
+2-5 
+3-6 

-I- -7 
+2-3 
+3 
—1-3 
-1-2 

—  •9 
-2 
-2-8 
-4-7 


InehM, 
— 1 

+ 


+ 

+ 
+ 
+1 

+ 
+ 
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MONTHLY   ItKCORD. 

April. — In  tlie  South  Atlantic  and  Gulf  States,  and  on  the  Soathem 
Slope,  the  month  was  warmer  than  the  average,  the  latter  section 
reporting  the  warmest  April  on  record.  In  nearly  all  the  other  sections 
the  temperature  was  below  the  average,  the  extreme  Northwest  and 
the  Middle  and  Northern  Plateau  reporting  the  coldest  April  on  record. 
In  the  South  Atl^tic,  Eastern  Gulf  States,  and  the  Southern  Slope 
the  month  was  unusually  dryj  while  cold  and  wet  weather  interfered 
with  farming  oi>erations  in  [New  York,  the  Ohio,  Upi>er  Mississippi  and 
Missouri  valleys,  and  in  western  Colorado,  Utah,  and  Washington. 
Heavy  snowstorms  were  reported  in  Kew  England  and  New  York  on 
the  7th,  the  Northwestern  States  on  the  11th,  12th,  19th,  and  20th,  the 
Cascade  Mountain  region  and  Washington  on  the  20th  and  21st. 

May. — The  month  was  colder  than  usual,  except  on  the  Southern 
Slope.  Frost  was  reported  as  far  south  as  the  northern  parts  ot  the 
South  Atlantic  and  Eastern  Gulf  States  on  the  4th  and  17th  to  19th, 
and  central  Arkansas  on  the  2d,  3d,  and  17th.  Kainfall-^exceeded  the 
normal  except  in  the  Upper  Lake  Eegion,  the  Missouri  Valley,  the 
Northern  and  Middle  Slope,  and  California.  The  effects  of  drought 
began  to  be  felt  in  central  and  western  Kansas,  the  small  grain  and 
grass  crops  being  damaged  by  the  want  of  rain. 

June. — The  temperature  during  this  month  was  above  normal  from 
the  interior  of  the  Middle  Atlantic  States,  over  the  Lake  Begion  and 
Mississippi  Valley,  Minnesota  and  the  Dakotas,  and  the  Southwest. 
At  some  of  these  localities  the  month  was  the  warmest  June  on  record. 
Frost  was  reported  in  New  England  on  the  8th  and  29th,  in  central 
Ohio  and  lower  Michigan  on  the  7th.  The  rainfall  was  generally  below 
the  average,  except  in  the  South  Atlantic,  the  Western  Gulf  States, 
the  extreme  Northwest,  and  the  North  Pacific  Coast  Eegion.  At  stations 
in  southeastern  Virginia  and  eastern  South  Carolina  the  monthly  rain- 
fall was  the  greatest  on  record  for  June.  Hot  winds  damaged  crops  in 
central  Nebraska  on  the  7th,  in  South  Dakota  on  the  8th  and  29th,  and 
in  North  Dakota  on  the  19th  and  23d. 

JwZy.— -This  month  was  colder  than  usual  in  New  England,  the  Mid- 
dle Atlantic  States,  Florida,  the  Western  Gulf  States,  and  on  the 
Pacific  Slope.  In  the  other  sections  the  temperature  was  above  normal, 
being  the  highest  on  record  for  this  month  at  places  in  North  Carolina, 
Kentucky,  and  central  Texas.  The  month  was  exceptionally  dry  over 
the  greater  part  of  the  country.  The  drought  damaged  crops  in  the 
Atlantic  States,  Alabama,  the  Ohio  VaUey  and  Tennessee,  southeast- 
ern Missouri,  Arkansas,  central  Texas,  southern  Kansas,  western 
Nebraska,  southwestern  Dakota,  Utah,  and  Idaho. 

August — The  temperature  did  not  vary  greatly  from  the  normal,  the 
largest  departures  being  1  degree  above  normal  in  the  Middle  Atlantic 
States  and  14  degree  below  normal  in  the  Middle  Slope  and  Southern 
Plateau.  The  rainfall  was  below  the  average,  except  in  New  England, 
the  South  Atlantic  States,  and  the  Lower  Lake  Region.  The  injurious 
drought  of  the  preceding  month  thus  continued  to  the  middle  of 
August,  and  had  generally  lasted  from  eight  to  eleven  weeks,  before 
it  was  broken  by  rains  in  Kentucky,  Illinois,  Indiana,  Ohio,  Michigan, 
and  Missouri.  A  hurricane  that  passed  along  the  Atlantic  coast  dur- 
ing the  last  part  of  the  month  did  much  damage  in  the  South  Atlantic 
States.  The  destruction  to  crops  and  property  exceeded  $3,000,000, 
and  there  was  a  loss  of  human  life  aggregating  nearly  2,000. 

September. — The  month  was  warmer  than  usual  throughout  the  inte- 
rior of  the  country.    On  the  Pacific  Coast  it  was  below  normal.    The 
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rainfall  was  above  normal  in  Maine,  the  interior  of  Korth  CaroKna, 
northorn  Georgia,  western  Tennessee  and  Kentucky,  southeastern 
Louisiana,  and  southwestern  Alabama.  A  protracted  draught  pre- 
vailed over  all  sections  of  Kebraska  from  the  1st  to  the  20th  of  Sep- 
tember. In  Ohio  the  drought  was  reported  as  damaging  pastures  and 
crops. 

CROP   RBVlfclW. 
"fOTEAT. 

The  condition  of  the  crop  1892-'93,  as  reported  in  December,  1893, 
was  87 •2.  The  condition  for  the  same  month — ^December — ^in  the  year 
1890  was  98-4,  and  the  succeeding  crop  of  1890-'91  was  611,780,000 
bushels.  In  December,  1891,  the  condition  of  the  crop  was  85-3,  or  13 
points  lower  than  that  of  the  previous  year.  The  succeeding  harvest 
showed  a  total  yield  of  515,949,000,  which  is  a  little  over  84  per  cent  of 
the  crop  of  1891-  If  the  December  condition  of  winter  wheat  governed 
the  prognosis  of  the  succeeding  harvest,  the  crop  of  1892-'93  should  have 
been,  in  round  numbers,  407,000,000  bushels  instead  of  396,000,000,  as 
rejwrted.  A  very  considerable  portion  of  the  area  was  sown  late,  and 
the  winter  was  generally  unfavorable  to  the  crop- 

In  New  York  the  conditions  were  generally  good  at  time  of  seed- 
ing, though  the  latter  part  of  the  fall  was  dry,  checking  growth.  The 
winter,  however,  was  favorable,  being  equable  and,  through  a  generous 
supply  of  snow  spread  over  a  large  territory,  affording  ample  pro- 
tection and  insuring  good  condition  for  an  early  and  vigorous  start 
Much  the  same  conditions  existed  in  New  Jersey,  for,  although  less 
top  was  formed  in  autumn  than  usual,  the  protection  from  snow  kept 
the  crop  in  excellent  state  for  growth  in  early  spring.  In  neither  of 
thcBC  States  was  there  any  damage  from  fly  worth  noting.  The  soil  in 
Maryland,  Virginia,  and  North  Carolina  was  generally  too  dry  for  seed- 
ing and  germination,  but  in  all  of  these  States  the  snow  covering  was 
good  during  most  of  the  winter^  which,  on  the  whole,  was  severe.  In 
these  States  the  crop  emerged  n:om  its  winter  coverings  looking  well. 
In  South  Carolina  the  soil  was  in  favorable  condition  for  planting, 
except  in  sections  where  the  drought  in  the  early  part  of  the  planting 
season  and  the  cold  of  the  latter  part  retarded  germination  and  growth. 
In  Arkansas  the  plants  wintered  only  feirly  well,  and  as  there  was  but 
little  snow  protection,  they  were  exx)06ed  to  alternate  thawing  and 
freezing.  The  sowing  was  lat^  in  many  localities  by  reason,  first,  of 
drought  and,  later  on,  wet  weather,  which  made  preparation  ot  the  soU 
more  than  usually  difficult.  In  the  South  generally  the  winter  condi- 
tions were  not  unfavorable.  In  Kentucky  the  soil  generally  was  too 
dry  for  successful  seeding  and  germination.  There  werca  few  coun- 
ties, however,  that  presented  notable  exceptions. 

In  Ohio  the  seeding  season  was  too  dry  for  the  proi)er  preparation  of 
the  seed  bed.  In  some  localities  the  seed  did  not  come  up,  while  in 
most  others  the  germination  was  slow,  and  the  plant  entered  the  winter 
under  unfavorable  auspices.  The  seeding  conditions  in  the  States  of 
Michigan,  Indiana,  Illinois,  and  Iowa  were  much  the  same  in  the  fact  of 
a  generally  deficient  moisture,  resulting  in  tardiness  of  germination 
and  weak  growth  to  the  very  edge  of  the  winter  j  and  in  these  States 
the  winter  was  severe.  In  Missouri  sowing  was  generally  two  weeks 
later  than  usual  because  of  the  prevalent  dryness,  and  the  soil  was  dry 
and  cloddy.  The  rains  of  October  improved  the  condition  of  the  early 
sown,  but  grain  sown  afterwards  did  not  get  a  sufficiency  of  growth  and 
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strength  to  enable  it  to  withstand  the  severe  cold  of  the  winter.  It 
therefore  came  forth  in  early  spring  in  a  weakened  condition  and  much 
of  it  was  winter-killed.  In  Kansas  the  ground  throughout  the  State, 
except  in  a  few  localities,  was  too  dry  for  a  proper  preparation  of  the 
seed  bed,  and  the  weather  being  both  dry  and  cold  during  the  winter, 
germination  and  growth  were  seriously  retarded.  In  the  western  and 
some  of  the  central  counties  where  the  planting  was  late  the  seed  had 
not  sprouted  so  late  as  April;  and  some  did  not  sprout  at  all.  During 
the  winter  in  what  is  known  as  the  "  wheat  belt"  of  the  State  there  was 
very  little  protection  from  snow,  and  the  crop  came  from  its  "  winter 
quarters ''  in  a  poor  condition. 

The  fall  conditions  in  Nebraska  were  of  the  same  general  character 
as  those  which  prevailed  through  the  western  wheat  belt.  Early  sown 
entered  winter  in  fair  condition^  but  most  of  the  late  sown  was  slow  in 
germination  (much  of  it  never  sprouted  at  all),  and  entered  upon  winter 
in  a  comparatively  feeble  state.  This  was  due  almost  entirely  to  the 
effects  of  drought  ui)on  the  soil.  In  Washington  and  Oregon  the  win- 
ter protection  was  excellent,  but  the  fall  was  dry  and  germination 
thereby  affect^ed  adversely.  In  California,  owing  to  the  irregular  and 
inopportune  fall  of  rain,  the  general  condition  of  the  soil  for  seeding 
and  germination  was  not  favorable.  In  some  parts  the  weather  was  too 
wet,  in  others  too  dry,  and  in  others  unseasonable. 

Throughout  the  Eastern,  Middle,  and  Northwestern  States  the  crop 
was  generally  well  covered  with  snow,  but  over  large  areas  the  benefit 
thus  afforded  was  f uUy  offset  by  the  excessively  cold  winter,  high  winds, 
which  in  some  regions  tore  the  crop  from  its  b^,  and  the  alternate  thaw- 
ing and  freezing  which  occurred  over  extensive  areas  during  the  months 
of  February  and  March.  As  it  was,  the  early  spring  condition  was  very 
low  compared  with  the  records  of  previous  years,  in  fact  only  1*4  per  cent 
higher  than  that  of  1885,  which  was  the  lowest  April  condition  ever 
reported.  The  May  and  June  reports  showed  a  decline  from  the  low 
April  condition.  In  July  there  was  a  slight  rally ,*bringing  the  indica- 
tiousup  a  very  slight  fraction  above  the  gloomy  spring  prospects,  fol- 
lowed by  a  steady  decline  thereon  untU  harvest  time. 

One  effect  of  the  drought  and  the  severe  winter  was  the  abandonment 
of  a  very  considerable  portion  of  the  area  sown  and  the  substitution  of 
other  crops.  This  was  done  notably  in  the  States  of  Missouri,  Kansas, 
Nebraska,  Indiana,  and  Illinois,  and  to  some  extent  in  other  St-ates. 
Some  damage  from  the  Hessian  fly  occurred  in  a  few  States,  Ohio, 
Indiana,  Illinois,  and  Michigan  being  among  the  number,  and  from  the 
chinch  bug  in  Kansas. 

In  the  spring- wheat  region  sowing  was  generally  late  because  of  a 
cold,  backward,  unfavorable  spring,  and  in  consequence  of  this  fact  and 
the  low  prices  of  wheat  some  reduction  of  the  usual  area  devoted  to  the 
crop  was  made.  In  some  parts  of  the  region  the  late  seeding  and  slow 
germination  were  due  to  a  lack  of  moisture,  whOe  in  others  these  effects 
iFollowed  cold,  wet  weather.  The  month  of  June  showed  improvement 
in  condition,  but  this  was  succeeded  in  July  by  a  decided  decline,  which 
continued  to  the  end  of  the  season.  The  condition  of  both  spring  and 
winter  wheat  at  the  harvest  point  was  the  lowest  since  1886. 

Condition  of  winter  wheat. 


Year. 

April. 

May. 

June. 

July. 

77-7 

Septem- 

1802 

81-2 
77. 

84 
75-3 

88-3 
75-5 

87 -e 

1893 

70  •t 
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COEN. 

The  corn  crop  was  planted  rather  late  because  at  the  usual  planting 
time  the  weather,  varying  with  localities,  was  either  too  cold,  too  wet, 
or  too  dry.  Nothwithstanding  the  late  planting,  the  crop  made  fine  " 
progress  through  the  month  of  June,  and  the  July  average  of  condi- 
tion was  the  highest  for  that  month  or  any  year  since  1887.  The  latter 
part  of  June  or  the  first  of  July,  however,  witnessed  the  beginning  of 
a  season  of  drought  that  for  prevalence  and  persistence  has  not  been 
surpassed,  if  even  equaled,  for  a  number  of  years.  After  July  a  pro- 
nounced decline  in  the  condition  of  the  crop  was  manifest,  and  this 
decline  continued  without  interruption  to  the  harvest  time. 

The  October  report  showed  a  falling  off  from  the  July  returns  of 
condition  of  over  18  points.  The  unfavorable  conditions  of  the  sea- 
son were,  however,  somewhat  compensated  by  an  increase  of  acreage, 
as  compared  with  the  previous  year.  This  increase  a^  shown  by  Sie 
July  returns  was  not  net.  A  very  considerable  subtraction  therefrom 
must  be  allowed,  as  much  of  the  crop  planted  was  cut  for  fodder  or 
failed  outright,  so  that  the  aggregate  yidd  was  not  improved  thel*eby. 
The  quality  of  the  crop  varied  greatly  in  the  principal  maize  States 
from  "worthless''  to  "the  best  crop,''  and  the  yield  fi*om  5  to  GO  bushels 
per  acre.  This  variation  was  due,  to  no  inconsiderable  extent,  to  the 
condition  of  the  soil  when  the  corn  was  planted  and  the  drought  struck 
it.  The  soils  that  were  best  prepared  for  planting  withstood  the  dry 
season  much  the  best,  illustrating  the  advantages  to  be  gained  from 
thorough  cultivation. 

The  condition  of  corn  as  reported  for  the  years  1892  and  1893  is 
shown  in  the  following  table : 

Condition  of  com. 


Year. 

July. 

Angust. 

^TlT'  ^<>^- 

1892 

81-1 
93-2 

82  "5 

7Q-n 

79 'S 

1893 

87      1          7fl  -7 

75*1 

The  following  table,  showing  condition  in  the  principal  maize-pro- 
ducing States  for  the  same  years,  is  given  for  further  comparison : 


SUtes. 

July. 

Angust. 

September. 

October. 

1892. 

1893. 

93 
9« 

97 

89 

n 

90 
93 
96 
92 
98 
92 
93 
9i 

^892. 

90 
90 
97 
94 
92 
90 
81 
74 
73 
79 
83 
81 
80 

1893. 

1892.   1    1893. 

1892. 

1893. 

New  York ...........•>.••• 

90 
96 
95 
95 
92 
93 
80 
72 
70 
75 
75 
81 
84 

92 

90 
88 
75 
86 
86 
85 
79 
81 
102 
95 
82 
84 

89             fiA 

87 
76 
05 
93 
89 
81 
80 
77 
71 
79 
82 
70 
78 

U 

76 

Virginia 

78 

74 

G  eorgia -•- 

98 
93 
92 
83 
79 
75 
70 
78 
82 
70 
76 

89 
71 
76 
75 
64 
59 
64 
96 
92 
73 
71 

H 

Texas •:-. 

76 

T6III16S866    ..-....-........••-...•. 

75 

KftTitnokv  .....r .... 

73 

Ohio  

70 

Indiana. 

61 

lUinoia 

66 

Iowa  ....    ... 

n 

Miasonri 

£d 

Kansas   .....     ......T-,.r^-..,,-T-- 

64 

Kebraaka.. 

6ft 

OATS. 


The  area  devoted  to  oats  has  been  slightly  increased  as  compared 
with  that  of  1892.  In  condition  also  the  crop  started  with  a  slight 
advantage  over  that  of  the  previous  year,  which  was  not  maintained, 
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hoTTCver.  The  fall  from  Juno  and  July  conditions  (which  were  88*9  and 
SS'S  respectively)  as  shown  by  the  September  returns  was  rapid  and 
precipitous.  There  occurred  in  the  brief  space  of  two  months  a  chang^e 
for  the  worse  of  14  points,  and  the  crox)  apj^oached  harvest  with  a  con- 
dition of  74-9  against  88*9  in  June,  and  against  78*9  for  the  same  mont^i 
(September)  in  the  year  1892. 

A  comj^arison  of  conditions  of  this  year's  crop  with  that  of  1892  is  aa 
follows: 

ConSUion  of  omia. 


Ymx. 

J«iie. 

J«ly. 

Amfut 

Soptem- 
Inst. 

Igp5                                  .. , , 

18-5 

88-9 

87-2 
88  8 

78-3 

78  "9 

1883 ~ 

74-9 

BUCKWHEAT. 

Buckwheat,  the  least  of  our  cereal  crops,  showed  an  August  condi- 
tion of  88'8.  from  which  it  declined  nntil  it  stood  in  October  at  73-5,  a 
fall  of  a  little  over  15  iwints.  The  August  returns  showed  a  decrease  in 
the  acreage  as  compared  with  1892  of  nearly  6  per  cent.  The  product 
for  the  year  1893  is  about  an  average  one. 

BYE. 

The  general  conditions  that  affected  other  cereals  detrimentally  were 
not  so  apparent  in  connection  with  the  rye  crop.  The  average  yield  i)er 
acre  as  given  in  the  October  returns  showed  an  increase  over  that  of 
the  year  1892,  being  13-3,  against  12-7  bushels  in  the  October  report 
of  last  year.  There  was  a  decrease  in  the  breadth  sown,  as  compared 
with  the  previous  year,  of  some  6  points.  The  June  condition  was 
84'C,  The  September  or  harvest  condition  averaged  82  per  cent,  a 
very  slight  fall  compared  with  that  of  other  grains. 

BARLEY. 

The  June  returns  indicated  a  decrease  in  the  breadth  devoted  to 
barley  of  about  5  points.  The  condition  reported  in  the  same  month 
was  88'3  per  cent,  from  which  it  declined  to  83-8  in  September,  losing 
but  4J  points  during  the  unfavorable  season. 

POTATOES. 

The  first  returns  relating  to  the  potato  crop  in  July  showed  an  increase 
,of  area  of  a  little  over  1  per  cent  over  that  of  1892.  The  shortage  of 
^e  crops  and  the  high  prices  of  the  previous  years  tended  to  an 
Enlargement  of  breadth,  which  was  checked,  however,  in  some  sections 
3)y  a  scarcity  of  seed.  The  reported  condition  in  July  was  94*8,  about 
xhe  average  for  a  series  of  years.  The  October  condition  showed  a 
decline  since  July  to  71*2,  a  fall  of  23-6  points.  The  crop  is  below  an 
average  one,  due  to  the  uneven  and  untimely  distribution  of  moisture. 


THE   GRASSES. 


Owing  to  the  droughty  condition  in  the  fall  of  1892,  the  deficient  pre- 
cipitation except  on  the  Pacific  slope,  during  the  winter  months,  and 
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the  unusually  cold  winter  and  backward  spring,  the  growth  of  grass 
on  spring  pastures  and  mowing  lands  was  seriously  retarded.  Excep- 
tions are  to  be  noted  in  localities  which  had  the  advantage  of  a  con- 
tinued snow  protection.  The  Juno  returns  showed  a  condition  some- 
what lower  than  that  of  1892,  but  higher  than  fvt  the  same  date  in  1891, 
There  was  a  range  in  the  New  England  States  from  92  in  Rhode  Island 
to  98  in  Massachusetts,  while  New  York  stood  high  at  plump  100. 
Southward  through  the  Middle  Atlatitic  States  the  range  of  condition 
was  lower.  In  G  eorgia  and  the  Gulf  States  from  Alabama  to  Louisiana 
inclusive,  in  Arkansas,  Tennessee,  and  the  States  of  the  Ohio  Valley, 
and  in  Michigan,  Wisconsin,  and  Iowa  the  condition  ranged  as  high  as 
from  95  to  100  per  cent.  In  the  Northwestern  States  from  the  Dakotas 
to  the  Pacific  the  range  of  condition  in  June  was  generally  high. 

In  July,  in  most  of  the  States,  the  condition  of  i)asturage  on  the 
whole  was  satisfactory,  although  drought  occasioned  some  deterioration 
through  New  Mexico  and  Arizona  and  on  the  plains  and  tablelands  of 
the  interior,  thus  lowering  the  average  condition  for  the  country  as  com- 
pared with  the  veiy  high  average  of  July,  1892.  The  condition  in 
a  few  of  the  Atlantic  States  fell  somewhat,  as  did  also  that  of  Kansas 
and  Nebraska,  and  the  territory  to  the  west  and  southwest  of  these 
States.  Later  on  in  the  month  of  August  the  general  condition  of 
I>asturage  declined  considerably  as  a  result  of  the  lack  of  rainfall  during 
the  month  of  July,  and  in  some  parts  of  Indiana,  Illinois,  Wisconsin, 
and  Minnesota,  farmers  were  compelled,  by  reason  of  the  destruction 
of  the  pasturage,  to  feed  their  stock  as  in  winter.  In  the  States  of 
the  Atlantic  coast,  and  in  parts  of  West  Virginia,  Tennessee,  and 
Ohio,  the  pastures  were  materially  benefited  in  September,  by  timely 
rains.  Some  improvement  also  occurred  in  portions  of  Kansas,  Colo- 
rado, and  the  Territories  of  Utah  and  Arizona. 

The  June  returns  showed  a  reduction  of  area  as  compared  with  the 
previous  year  of  2*5  per  cent,  while  the  report  of  condition  was  92*7 
as  compared  with  94*9  the  same  month  the  year  before.  In  July  the 
condition  stood  at  92*6  as  compared  with  95*5  of  the  year  1892.  The 
condition  was  lowest  in  old  fields  exposed  to  the  drought  of  the  autumn 
of  the  previous  year  and  the  severities  of  the  winter  following.  The 
condition  of  timothy  stood  in  July  at  89-8,  while  for  that  month  in  1892 
it  was  96*8,  a  difference  of  7  points.  Its  condition  through  the  season 
corresponded  with  that  of  pasturage.  Notwithstanding  the  low  aver- 
age of  condition  as  compared  with  the  previous  year,  November  returns 
showed  the  average  yield  of  hay  to  be  1*32  tons  per  acre  as  against  147 
tons  per  acre  in  1892.  The  explanation  lies  in  the  large  amount  of  alfalfa 
included  in  the  term,  the  yield  per  acre  of  this  fodder  plant  being  much 
greater  than  that  of  the  cultivated  grasses. 

COTTON. 

The  cotton-acreage,  in  1892,  according  to  the  report  of  the  Statistician 
for  that  year  was  heavily  reduced  by  reason  of  the  *^  discouraging  effect 
of  low  prices,  etc.^ 

This  year's  returns  show  an  increase  of  that  acreage  as  comi)ared 
with  the  reduced  area  of  1892.  The  May  returns  showe<l  that  85-3  jyeT 
cent  of  the  proposed  breadth  was  planted  by  the  first  of  that  month, 
which  is  about  the  usual  proi)ortion  lor  that  date.  Where  retarded  plant- 
ing was  reported  the  causes  were  indicated  as  drought,  frost,  or  excessive 
rain  according  to  locality.  The  weather  conditions  at  this  time  were 
generally  unfavorable  to  germination  and  growth.    The  reiwrts  as  to 
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contemplated  acreage  were  of  a  dubious  character,  so  much  so  that  it 
was  impossible  to  foreshadow  the  final  results  thereby.  The  June 
returns  were  not  of  an  inspiring  character,  the  condition  of  the  plant 
being  85-6,  which,  however,  was  but  three-tenths  of  a  point  lower  than 
the  condition  reported  for  June,  1892.  A  decline  of  nearly  3  x>oint8 
from  this  figure  was  shown  by  the  July  reports,  the  assigned  causes 
being  low  temperature,  cool  nights,  drought,  spots,  and  injuries  done 
by  lice  and  other  insects,  overflows,  etc. 

In  August  the  condition  had  declined  from  that  of  the  previous 
month  a  little  over  2  points,  standing  at  80-4  against  82*7.  This  was 
the  lowest  August  average  ever  reported  by  the  Department.  The 
September  condition  showed  a  continued  decline,  being  73'4,  or  7  ftdl 
points  below  that  of  August,  and  the  lowest  September  condition  since 
1881,  when  it  stood  at  70.  In  addition  to  unfavorable  weather  condi- 
tions, prominent  among  whicli  was  drought,  the  correspondents  ascribed 
the  decline  of  condition  to  the  attacks  of  insects,  such  as  caterpillar  and 
the  boll,  army,  and  leaf  worms,  and  to  some  extent  to  rust.  The  i)er- 
sistency  of  the  retrogressive  tendency  in  condition  was  still  further 
manifested  by  the  returns  of  October,  which  gave  a  condition  of  70*7 
per  cent,  a  fall  of  14*8  points  since  June.  As  was  expected  from  these 
returns,  the  November  reports  did  not  indicate  a  high  rate  of  yield  and 
pointed  to  a  diminished  harvest  compared  with  even  the  poor  yield  of 
1892.  The  advices  subsequently  received,  together  with  reports  of 
individual  planters  or  farmers,  justify  a  moderate  increase  in  the  state- 
ment of  yield  over  that  indicated  in  the  November  retxirns. 

TOBACCO. 

The  tobacco  crop  started  out  in  July  with  most  promising  condition, 
the  returns  indicating  93  per  cent,  a  higher  average  than  had  oc-cuxrea 
in  the  four  years  1889  to  1892,  inclusive.  From  this  elevation  it  fell  to 
82-2  per  cent  in  August  and  to  73*3  in  September,  the  lowest  condition 
for  several  years.  A  slight  rally  was  reported  in  October,  due  to  bet- 
ter meteorological  conditions  during  September,  but  which  came  too 
late  to  repair  the  serious  damages  of  the  prior  conditions.  The  October 
condition  was  74  per  cent,  a  net  fall  from  that  of  July  of  19  points. 
The  yield,  687  pounds  per  acre,  is  lower  than  the  usual  yield;  it  is  6 
pounds  above  the  average  yield  for  1S92  and  61  pounds  lower  than  the 
average  for  1891.  The  yield  per  acre  in  the  seed-leaf  growing  States 
is,  as  usual,  larger  than  in  the  States  growing  heavy  tobaccos. 

FRUITS. 

The  season  of  1893  has  been  a  poor  one  for  the  growth  of  large  fruits. 
The  monthly  reports  pointed  to  failure  from  the  first.  The  elements 
have  been  adverse.  Frosts,  wet,  droughts,  and  winds  have  successively 
and  in  turn  interfered  with  bloom,  set,  growth,  and  maturity.  At  time 
of  harvest  many  orchards  were  almost  bare  of  fruit. 

PRINCIPAI.  CROPS,  1893. 
CORN. 

The  area  devoted  to  corn  as  estimated  for  the  crop  of  1893  makes  an 
increase  over  that  of  1892  of  1,409,807  acres,  and  is  less  by  40,737  acres 
than  the  census  crop  of  1889.  The  aggregate  estimate  for  the  year  is 
72,030,465  acres,  or  1,493,008  acres  above  the  average  for  the  ten  years 
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1880  to  1889,  and  897,514  acres  below  the  average  acreage  of  the  three 
years  1890-1892^hich  included  the  unusually  large  area  of  76,204,515 
acres  in  1891.  The  estimates  of  area,  product,  and  value  are  given  ixk 
the  following  table: 

Area,  jproduct,  and  value  of  corn,  189S, 


Stat^ia  and  Territories. 


MaiDO 

New  Hampshire  . 

Vermont 

MaaaochnsetU ... 

Rhode  Island 

Connecticut ■ 

New  York 

New  Jersey 

PMms3'lvania .... 

Delaware 

Maryland 

Virginia 

North  Carolina... 
South  Carolina... 

GkorKia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas  

Tennessee 

West  Virginia... 

Koutucky 

Ohio 

Michigan 

Indiana 

lUlnois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South  DakoU.... 
North  DakoU.... 

Montana 

"Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Idaho  

Washington 

Oregon 

Calffomia 


Total. 


Acres. 


13,553 

25,071 

44,094 

40,4«0 

8,049 

43,557 

617, 135 

277,183 

273, 418 

199,874 

623,067 

652,595 

435, 310 

623, 511 

034,079 

506,120 

463,349 

970, 777' 

071,568 

475,623 

982,149 

968.247 

649,265 

893,960 

709, 549 

919. 432 

456,226 

247,100 

971,  686 

887,052 

428, 077 

670. 169 

547,263 

241,226 

865,472 

20, 142 

1,102 

2,071 

123,107 

23,155 

4,604 

8,575 


1,628 
8,405 
13, 132 
71, 775 


72, 036, 465 


Bushels. 


410, 656 
794, 846 

1, 428.  646 

1,355,410 
218, 356 

1,228,307 
15,255.483 

7, 179, 040 
31,198,741 

4,916,900 
15, 078, 221 
81, 234, 046 
29, 954, 313 
12, 501. 035 
83, 678, 277 

4,909,864 
28, 328, 614 
25,817.179 
16, 216, 266 
61.170,965 
32, 110, 814 

««   lUQ   ^i 

60 
1!86 

^38 


j:i. 


lr>i.  &r.ii,  ^70 

:.^-.  !■■-,  ::43 

•S.,  ijj,  o72 

251, 832, 150 

168,197,715 

139, 456, 702 

157,278.895 

20, 511, 680 

416, 939 

30.305 

38,314 

2,031,266 

636. 422 

81,951 

184,363 


31, 746 

179, 027 

324,360 

2. 275, 268 


1. 619, 496, 131 


Valns. 


l53,Dftl 

PTl,47t 

150,  C» 
7SW. lit 

3.7«.]C1 

ii.2S7,aei 

«,  «34,  417 
L4.  M7,  M^ 
I L  977. 157 

7,609,101 
U.  859.  Si 

16.  m,  131 

U.lD«,44t 

S3.  CaC,  331 
14, 441^,  »0I 
24,^1.  3M 
7.7a:B?£ 
5*.  24:^,464 
^,  lU  »QI 

4£.  T7|^,  Ail 

la  I'M,  685 

S.  K>i,  214 

e:,DC4,  6S1 

4T.  ^r^s,  31* 
43,^l,m 
42.4M.  30* 

158,487 

21,21€ 

24.1S8 

l,035,94f 

451,880 
64,068 

108,831 


22,840 

110.997 

162,448 

1, 187, 834 


691,826,887 


The  average  rate  of  yield,  22-5  bushels  per  acre,  is  the  lowest  for  ten 
years,  with  the  exception  of  the  years  1886, 1887,  and  1890.  It  is  only' 
a  little  lower,  however,  than  that  of  1883,  which  was  22*7,  or  two-tenths  of 
a  bushel  greater.  The  average  valjie  per  bushel  is  36-5  cents,  which  is 
2«9  cents,  or  about  7  per  cent  lower  than  the  value  of  1892.  Thia  value 
is  64  cents  less  than  the  average  of  the  ten  years  1870-1879,  2-8  cents 
less  than  that  of  the  decade  1880-1889,  and  %'Q  cents  below  the  aver- 
age value  of  the  three  years  1890-1892.  In  the  ten  years  preceding, 
only  four  crops,  viz,  those  of  1884  (35-7),  1885  (32-8),  1888  (34-1),  and 
1889  (28*3)  have  had  a  lower  average  value. 

Only  two  crops  in  the  ten  years  1884-1893  have  been  smaller,  those 
of  1887  and  1890,  the  total  crops  of  these  years,  respectively,  having 
been  1,456,161,000  and  1,489,970,000  bushels. 

The  total  value  of  the  crop,  $591,625,627,  is  less  than  the  value  of 
the  smaller  crops  of  1887  and  1890,  $54,481,143  less  than  that  of  the 
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first  of  these  years^  and  $162,807,824:  less  than  that  of  the  second;  and 
although  the  crop  is  only  about  9,000,000  bushels  less  than  tibat  of  1^92^ 
its  money  value  on  the  farm  is  over  $50,500,000  less.  The  vahoe  par 
acre  is  $8,21,  the  lowest  for  ten  years,  except  for  the  years  188G  and  18891 
The  following  table  shows  the  breadth,  product,  value  (form),  aver- 
age yield  per  acre  and  average  value  i>er  bushel  and  i>er  acre  of  corn 
for  the  past  fourteen  years: 

Corn  cropi  of  the  fourteen  yearSj  1SS0-1S9S,  with  averages  for  two  decades. 


Year. 


1886.. 

1881.. 
1882.. 
1883.. 
1884., 
1885.. 
1886.. 
1887.. 
1888.. 
1889.. 


Total. 


ATorngo  for  10 

1880  io  1889... 
Average  for  10  TBarB— 

1870  lo  1879  . 


18C0., 
18dl. 
1892. 
1893. 


Total. 


ATwritge    for  i 
1890  to  1893... 


ToUl  produc- 
tion. 


TotAlareaof 

crop. 


Bushelt. 
1, 717, 434, 543 
1,194,916,080 
1,617,025,100 
1,551,000.806 
1,795,528,000 
1, 936, 176, 000 
1, 666, 441, 000 
1,456,161,000 
1,987.790,000 
2,112(802,000 


17,034,430,538 


1,703,443,054 
1,184,486>954 


A.cre9> 
62, 317, 842 
64,262,025 
05, 659, 545 
68, 301, 889 
09,683,780 
73, 130, 150 
75, 694. 206 
72,392.720 
75, 672, 763 
78, 319, 661 


705,434,573 


70,543,457 
43,741,331 


1,489,970,000 
2,060.154,000 
1, 628, 404, 000 
1, 619, 490, 131 


71, 970, 763 
76, 204, 615 
70, 626, 658 
72, 039, 466 


6, 798, 084. 131   290, 838, 401 


1. 699, 521. 033 


72, 709, 600 


^""c^r-'fe^ 


$679, 714. 499 
759, 482. 170 
783, 867, 175 
668,051,485 
640,735,560 
335,674,630 
610, 311. 006 
646,106,770 
677, 561. 580 
597, 918, 829 


6,689,423,698 


Oent$. 
39.6 
63.6 
48.5 
42.4 
35.7 
32.8 
36.6 
44.4 
34.1 
28.3 


668, 912, 370 
564, 571, 0i8 


30.3 
42.6 


754, 433. 451 
836, 439, 228 
612. 146, 630 
691, 625, 627 


2,824,614,936 


706, 161. 234 


60.6 
40.  f 
39.4 
36.6 


4Le 


Arerag© 

yield  p«r 

acre. 


27-« 

18  •« 

24-6 

22-7 

25  •« 

26-5 

22 

20  1 

26-3 

27 


Average 

ralue  par 

acre. 


ILfll 

II.  M 
SL6i 

9.19 
8.9 

aas 
ass 

7.«a 


2*1 
27  1 


29*7 
27 
28  1 
22*5 


28*4 


9.4M 
11.54 


10.48 

10.98 

9.  Of 

8.21 


9.71 


The  following  table  gives  the  production  and  exports  of  corn  for  the 
past  twenty-three  years,  1870  to  1892,  inclusive.  The  exports  of  corn, 
including  meal,  during  this  period  have  averaged  3*8  i)er  cent  of  the 
crop.  The  sale  of  corn  in  Europe  depends  principally  upon  its  rela- 
tive cost  as  a  food  for  animals.  As  yet,  maize  is  not  used  to  any  con- 
siderable extent  in  Europe  as  human  food,  although  very  strenuous 
efforts  have  been  and  are  being  made  by  this  Government  to  acquaint 
the  people  of  the  other  side  with  the  edible  quahties  and  the  great 
value  of  this  cereal  as  a  nutrient. 


Production  and  exporlM  of  com,  1870-1892. 


Tears. 

Production. 

Exports. 

Bxpor- 
tatlon. 

Teara. 

Production. 

Exports. 

Expor- 
vation. 

1870 

BuiheU, 
1,094,255,000 

991, 898, 000 
1,092.719,000 

932.274,000 

850, 148, 500 
1,321,0«9.000 
1, 283, 827, 500 
1,  342, 558,  000 
1,388,218,750 
1,754,691,676 
1,717.434,643 
1, 104, 916, 000 
1»  617, 026, 100 

Bn»keU. 

10,673,653 
35,727,010 
40, 164, 374 
35,965,834 
30,025,036 
60, 910, 632 
72.652.611 
87,192,110 
97. 8&4, 892 
99,672,329 
93,648.147 
44,340.683 
41,055,653 

P.rt. 
1 

8*« 
3-7 
3-9 
3-6 
8-9 
6-7 
6-5 
6-3 
6-7 
5-5 
3-7 
2-6 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1880 

1891 

1892 

Annual 
average. 

ButhHs. 
X  561, 066, 895 
1,795,528,000 
1, 936, 176, 000 
1, 605, 441, 000 
1, 456, 161, 000 
1,987,790,000 
2,112,892,000 
1, 489, 970, 000 
2,060,154,000 
1,628,464,000 

BMshOs. 

46,258,606 
62,876,456 
64,829,617 
41, 363. 584 
25,360,869 
70, 841, 673 
103, 418, 709 
32,041,529 
76,602.285 
47, 119, 524 

P.ct, 
3 

1871 

2*9 

1872 

3'S 

1873 

2 '5 

1874 

1*7 

1875 

1876 

3-« 

4*9 

1877 

2-2 

1878 

3*7 

1879 

2*9 

1880 

1881 

1,  489, 764, 259 

56,136,649 

18^2 

3*6 
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In  the  above  table,  it  must  be  understood  that  the  figures  of  produo- 
tion  are  for  the  resi>^ctivo  caleudar  years,  while  thase  of  exports  art 
fop  the  fiscal  years  ending  Juno  30  of  the  year- following. 

Asau  auxiliary  to  the  Baetbods  adopted  by  the  Department  to  approxi- 
mate crop  facts,  returns  are  obtained  fiom  a  selected  Ibt  of  farmerSo 
These  reports  from  representative  farmers  differ  in  resulta,  to  some 
extent,  from  those  obtained  from  the  general  survey,  bnt  notmoi^othaa 
would  be  expected,  considCTiRg  their  exeeptio4iai  iwmrces,  and  on  the 
whole  they  are  strongly  corrob<M:ative  of  the  eorrectaess  of  tli©  retnriiB 
from  the  wider  range.  Returns  fro«i  individual  ct>i:a  growers  this  year 
have  been  received  from  39,1S4  peivSouH,  embracing  a  total  of  1,508, 46a 
acres  producing  40,552,046  bushels,  the  yield  per  aero  being  25-D  bush- 
els. The  report  from  the  ^ame  BOiu*e«  iu  18D2  was  from  £>0,00i>  farmei*s 
and  covered  an  aggregi^of  l,ft8S,061  »eres,  with  a^  yield  of  45,477,052 
bushels,  or  26*3^  bui^held  per  acre.  Tbo  area  rei>«rted  in  liSOl  wad 
1,621,284  and  the  yield  i>er  acre  28-7  bashel»*  The  (;>ctober  conditioii 
of  the  three  years,  1891, 18U2,  and  1803,  respectively,  was  92-5,  79-8, 
and  7o'l  per  cent. 

Ticldt  cf  com  Iter  acre  as  ahotcn  hy  returns  from  selected  farmers. 


Stnks  and  TcrritorU*p. 


MainA 

New  Hampahiro 

Vermont , 

MnBsachuHdtts 

Rbmle  IhIrikI 

Ct'nneckicnt 

Kew  York 

Kc  w  Jersey 

Pennsylvania 

Dolawaro 

Mar>  1*0(1 

VirpinLi 

Korth  Carclina 

South  Carolina 

Geon'iJi 

Florida 

Al.kbum.'i 

Mio«isiiap;.i 

Louisiana 

Texas 

Arkansas 

Tennessee 

Wf'St  Virginia 

Kentucky 

Ohio 

Michigan , 


1850.  • 

i 


38 
44  ■« 

43 

43-4 

3S-4 

42-1 

29  0 

59  3 

30-6 

IB -9 

30-2 

2:V2 

19-3 

12-7 

12-5 

10 

17-3 

15-9 

18-3 

21-4 

10 

22-9 

23  3 

24  5 
28-1 
29-2 


18W. 

1 

44-6 

!«■« 

45-7 

1  43-2 

44 

1  42-7 

42-9 

1  37-7 

25-3 

SO-1 

41 

43  1 

38-5 

87-9 

43-4 

48  •» 

41-3 

51-8 

30-4 

31-3 

4:1-6 

22  a 

27-7 

22-4 

17-2 

15-4 

12-2 

12-9 

13-3 

12-9 

11-4 

11-5 

18-2 

12-2 

17-2 

17-2 

£  •»  -3 

12-5 

22-6 

23-6 

23  1 

19-4 

20-7 

27-1 

30  5 

31-9 

3t 

29-5 

3; -8 

40-3 

33-3 

42-3 

189?.  1 1  States  and  Territoriwi. 


35-7 

47  3 

45-6 

S7-5 

$2t 

M-7 

34 

81-5 

31  1 

24-2 

W-5 

23-3 

16 

10-5 

12-4 

13-4 

12-4 

13-9  ! 

17-2 

19-4 

20-4 

24-7 

27-3 

29  1 

36-5 

28-9 


ISOl.    1892.     1893. 


Indiana 

IlIiiHtia 

Wisconsin 

Minnesota 

To^ra. 

"Mifsouri 

Kanakas 

Nebruslia 

Sou  lb  Dakota 

Worth  Dakota 

Hon  tana 

WToming 

Colorado 

JTowiroxifo 

Ariiona 

Utah... 

TTerada 

Idaho 

TTaahington 

Oregon 

California 
Oklahoma  T 
Indian  T.... 


3t-7  I 

33 

28-3 

30 

84 

31-2  1 

20 -3  j 

83-5 

21-4 

23-8  1 

81 

23-3 

21  7 

W-3 

23-2 

19  o 

20-9 

22-2 

It  8 

191 

20-5 

27-9 

21-8 


26-7 

30-6 

S7 

31-8 

40 

33  •« 

21  1 
24  2 
22 -e 
18-3 
21-8 

22  fi 
9-6 

10-7 
21 -7 
19 

41  •• 
28-1 
14 
19  J 

23  S 


Arerage 


26  -3       25  9 


WHEAT, 

As  tlio  reported  condition  of  this  crop  from  month  to  month  during 
the  entire  f^easoa  indicated  in  advance,  the  crop  harvested  in  1893  was 
one  of  diminished  yield.  Fnrther  investigations,  while  resulting  in  a 
fc^light  increase  in  the  average  yield  per  acre,  have  Bubstautially  con- 
fumed  the  correctness  of  the  October  returns.  The  total  breadth  har- 
vested is  estimated  at  34,029,418  acres,  aw  against  38,5oi,4o0  iu  1892,  a 
fiUling  oir  of  abont  3,925,000  acres.  This  is  the  lo  vrest  average  estimate 
of  acreage  in  the  fonrteen  years  from  1880,  inehisivo,  except  that  of  1885, 
and  but  410,000  acres  more  than  for  that  year.  It  is  less  by  2,04-9,7^44 
acres  than  tlie  average  of  the  period  ISSO  to  1889,  and  3,556,742  acres  less 
than  the  average  of  the  three  years  1890-1892.  This  diminution  in  the 
breadth  was  due  in  part  to  abandonment  and  a  devotion  to  other  crops 
of  parts  of  the  acreage  sown,  because  of  the  unfavorable  winter  and 
the  dry  summer  season.     It  was  also,  to  soiiic  extent,  an  effect  of  low 
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prices.  The  reduction  of  area  was  greatest  in  such  surplus  irinter- 
wheat  States  as  Illinois,  Missouri,  Kansas,  and  California,  and  tha 
range  of  decrease  in  the  spring-wheat  States  of  North  and  South 
Dakota  and  Minnesota  was  from  5  to  10  per  cent. 

The  total  product  as  estimated  amounts  to  396,131,725  measured 
bushels,  wliich  is  about  3,000,000  bushels  less  than  the  crop  of  1890^ 
215,648^75  less  than  the  crop  of  1891,  and  119,818,275  less  than  that  of 
1892.  This  aggregate  production  falls  below  the  average  for  the  tea 
years  1880  to  1889  to  the  amount  of  53,563,034  bushels,  and  is  84,648,966 
bushels  less  than  the  average  crop  for  the  four  years  1890  to  1893,  inclu- 
sive. 

Notwithstanding  this  remarkable  falling  off  in  the  total  product^ 
there  has  been  a  fall  in  the  price  per  bushel,  so  that  the  f^irm  vaJue  or 
the  crop  is  estimated  at  the  comparatively  low  amount  of  $213,171,381, 
which  is  the  lowest  recorded  since  1863.  The  average  farm  price  per 
bushel  is  estimated  at  53.8  cents,  making  an  average  farm  value  per  aoie 
to  the  cultivator  of  $6.16,  which  is  $6.84  less  than  the  average  for 
the  i)eriod  1870  to  1879;  $3.81  less  than  the  average  for  the  decade 
1880-1889,  and  $3.11  below  the  average  for  the  four  years  1890  to  1893, 
inclusive. 

Area,  product,  and  value  of  wheat,  1893. 


States  and  Territorie*. 


Acres. 


Boahda. 


Value. 


Maine 

2Cew  Hampshire^. 

VermoDt 

Maaeacbiisetta  ... 

Rhode  Inland 

Connecticut 

New  York 

Kew  Jersey 

Pcnnsjlvauia  .... 

Delaware 

Maryland 

Virginia 

Korth  Carolina... 
Soutli  Carolina.... 

Georgia 

noritia 

Alabama 

Misaissippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

Wcit  Virginia..-. 

Kentucky 

Ohio , 

Michigan , 

Indiana 

lUinoid 

WiscoDHiu 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South  BakotA 

Korth  Dakota 

Montana... 

"Wyoming 

Colorado 

Kew  Mexico 

Arizona 

Utah 

Nevada 

Idaho 

TTashiagton 

0rc;roii 

California 


4,500 
2,327 
8,225 


72,000 

34,905 

138, 180 


173,  Ul 
29.  «9 
U7.453 


472,142 
123, 701 
,810,822 
99,440 
497,903 
775,097 
724,  111 
147, 202 
240,070 


6,846,059 
1, 703, 665 
18,351,508 
1,461.768 
6,721,091 
8,081.086 
6,937,710 
927,373 
1,732,824 


47,880 
3,577 


802,616 
27,543 


Total. 


431, 732 
171.211 
609,024 
398, 056 
936,678 
683,904 
509, 145 
523,362 
348,462 
651,465 
197,363 
580.889 
609.216 
768, 092 
228.493 
414,  281 
753,980 

43,431 

6.082 

127, 636 

39,  571 

11.000 

105,650 

5,613 

78,490 
4«6,883 
616,622 
620,490 


84,629,418 


4,533,186 

1, 369, 688 

7,443.021 

4,577,6U 

10, 584, 461 

88,916,608 

19,920,714 

85,579,404 

15,507,313 

8,664,48ft 

80,61V|,685 

6, 749, 224 

15,287,552 

23,251,973 

10,687,889 

20. 521, 389 

26, 438, 208 

933,707 

95,033 

1,816.796 

601,793 

192.500 

1,457,970 

82,511 

1,514,857 

9,883,725 

10,790.885 

84, 852, 517 

390,131,725 


6,203,005 

1.255,566 

11,928,480 

877,061 
6,10S,4» 
6,469,084 
4.275  151 

008,826 
1«  659,  542 


845,602 
28,413 


2,629,248 
890.297 
4,242,522 
8.295,904 
•,033,143 
22,182,467 
11.854,807 
18,857.084 
7,908.730 
4,678.829 
15,654.28d 
8,307,120 
7,338,02S 
9.765,82d 
4, 275. 159 
9,029,411 
11,868,429 
660. 2GO 
61,771 
•44,733 
488. 59S 
125,125 

r4.78a 

60,233 
•^  ^:  \ 

4,'     -I'i 
ir.    -.987 

1^,  <r,L.  834 

213, 171, 881 


DIVISION   OP   STATISTICS.  481 

VThcat  crops  of  the  fourteen  years,  1880-1898,  wiiU  avei'age^for  two  deeadto. 


Years. 

Total  produc- 
tion. 

Total  area 
of  cropr 

Total  valao  of 
crop. 

Arerapje 

value  per 

bushel 

Average 

yield  per 

acre. 

At«^ 

yalnepw 

men. 

1880 : 

BwhfU. 
498. 549. 868 
383, 280, 090 
5(^,185,470 
421, 086, 160. 
512,765,000 
857. 112, 000 
457,218,000 
456,329,000 
415,808,000 
490. 560, 000 

Acres. 
87,986,717 
87. 709, 020 
87, 067, 194 
86,455.503 
89, 475, 885 
84,189.246 
86, 806. 184 
37, 64!,  788 
87, 336. 138 
38,123,859 

$474,201,850 
45C, 880,  427 
444,  002. 125 
883.649,272 
880,862,260 
275.320.390 
814,226,020 
810.612,000 
885.248.030 
842.  491, 707 

Cents, 
95  1 
119-2 
88-2 

91  1 
64-5 
77-1 
68-7 
68  1 

92  6 
69-8 

Bitsihels, 
18  1 
10-2 
13*6 

lie 

13 

10-4 

12-4 

12  1 

11-1 

12.9 

til  48 

1681 

12.12 

1882 

11.99 

1833 

10.52 

18«4 

8.88* 

1883     

ao6 

1886 

8.54 

1887 

8.25 

1888 

10.32 

1889 

8.98 

Total                 .  . 

4, 406, 953, 588 

872,791,619 

3,718,095,041 

... 

. 

Average  for  10  years— 
1830  10  1880 

449.005,359 
812,152,728 

87,279,162 
25,187,414 

371,800,504 
827,407,258 

82-7 
104-9 

12  1 
12-4 

9.0? 

Average  for  10  yeara^ 
1870  to  1870 

18.00 

1890 

899, 262,  COO 
611,780,000 
515,949,000 
396, 131, 725 

36,087,154 
89, 916. 897 
88,554,430 
34,629,418 

334,773,678 
613,472,711 
322,  111,  881 
213, 171, 381 

83-8 
83-9 
62-4 
63-8 

11  1 
16-3 
13*4 
11-4 

0.28 

1891 

12.86 

1892     

8.85 

1893 

6.16 

Total 

1, 923, 122, 725 

140,187,899 

1,383,529,651 

Average  for  4  years— 
1800  to  1893 

480, 780, 681 

87,290,975 

845,882,413 

71-9 

12-9 

8l27 

Production  and  dislrihution  of  wheat  from  1881  to  189B. 


Years. 

Production. 

For  food.* 

For  seed. 

Exportation. 

Total 
distributed. 

1881 

BusheU, 

883, 280, 090 

504,185,470 

421,086,160 

512, 765, 000 

857,112,000 

457,218,000 

456,329,000 

415, 868, 000 

490,560,000 

899. 262, 000 

611,780,000 

515,949,U00 

Bushels. 

243,000,000 

250,000,000 

266,000,000 

261,000,600 

267,000,000 

271,000.000 

277.000,000 

283,000,000 

289,000,000 

295,000,000 

802,000.000 

804,000,000 

BusheU, 

55, 215, 578 

52,770,312 

54,683,888 

55,266,239 

61,474,906 

61,528,658 

63,009,982 

54,012,702 

53,973,000 

56,582,000 

54,508,000 

54,000.000 

B^ir.h-U. 

i4;,iiH,ai6 
111. '1:^,182 
18:;,  570,  ii67 

9i,  m^^  794 
U3,  S04, 970 
1]£>,  (1:23.344 

8y,  aHKT43 
10:?,  AM],  m 
K'3  ].M,:a6 

^      r-  ^:-ll2 

IS             136 

Bmshds. 
410, 107,  tM 

1882 

4fiOi68li«28 

1883 

422, 217.  Sn 

i8ai 

448;  886,  toe 

1883 

418,040,700 

1880 

470,883,020 

1887 

4ii,f35,826 

1888 

4»,  613, 44ft 

1889 

m,iM,4m 

1890 

«7, 768, 816 

1891 

602, 178. 812 

1892 

640,912.685 

Total 

6,525,894,720 

8,298,000.000 

647,024,761 

1,603,595,335 

6,548,620,000 

Average 

460,440,560 

274, 833, 333 

63,918,730 

133,632,945 

462,385.008 

*  Taking  4|  bushels  per  capita  as  the  average  consumption.  « 

The  returns  of  indiyidaal  wheat- growers  (that  arrived  in  time  for 
45onsolidation)  are  fewer  than  last  year  (1892),  the  number  being  28,193 
and  representing  1,351,404  acres  producing  16,806,124  bushels,  or  an 
average  of  12*4  bushels  per  acre.  This  is  just  one  bushel  higher  than 
the  average  obtained  from  the  consolidated  returns.  The  individual 
returns  of  1892  from  60,000  persons,  covering  an  area  of  1,473,500 
aeres,  showed  an  average  of  15-7  bushels,  as  against  13*4  bushels  derived 
from  the  general  returns.  The  average  obtained  from  the  individual 
er  8X)ecial  returns  is  always  higher  than  that  which  results  from  the 
consolidation  of  the  returns  from  State  and  county  correspondents. 
It  is  probable  that  this  difference  simply  reflects  the  Bui>eriority 
either  of  the  modes  of  cultivation  or  the  areas  cultivated,  or  botk,  as 
AG  93 31 
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compared  with  the  ordinary.    The  averages  by  States  of  these  actod 
yields  as  rei)orted  for  four  years  past  are  shown  in  the  table  folloTraig: 

TUlds  of  wheat  per  acre  as  ahotun  htf  relums  from  selected  farmers. 


States  and  Territories. 


Maine 

New  Hampshire  . 

Vormont 

Massachusetts. . . 

BhiMle  Ishind 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Marylflnd 

Virginia 

North  Carolina  .. 
Sonth  Carolina  . . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansaa 

Tennessee 

West  Virginia... 

Kentucky 

Ohio 

Michigan 


1800. 


19 

18-3 
17-5 
12 


18  0 

20-1 
15-6 

16 -a 

13-9 
15-5 
8i 
5  1 
4-4 
8 


4-6 
2-2 


7-2 
7-9 
5-8 
10-5 
10-4 
15*4 
1« 


1891. 


24-7 
24-2 
25  1 
17  1 


24-3 
22-6 
J8-6 
20-6 
19-8 
20-2 
12-8 
7-3 
6-8 
7-6 


9  8 
16*9 
14 

16 -5 
10 

13-7 
14 
15-7 
21-6 
20-6 


1892. 


23-7 
20-2 
21-7 
18-5 
13-4 
15-5 
18-8 
19  2 
16-9 
19 

18-8 

13-8 

9  2 

7-7 

8-3 

10 

7-9 

11-2 

22-4 

10-4 

9 

13-8 
8-4 
17-4 
18  •« 
17-0 


1893. 


18 
16 

16-8 
lfi'3 


14-5 
14-5 
14 
14-7 
13-5 
11-2 
8-2 
6-3 
7-2 


8-2 
77 


10-5 
8 
9-2 

11-5 
11-3 
14-6 
13-2 


States  and  Territories. 


Indiana..* 

Illinois 

Wisconsin , 

Minnesota 

Iowa 

Missouri 

Kansas 

NAbraska 

Sonth  Dakota 

North  Dakota 

Montana 

Wyoming 

Colorado 

New  Mexico 

Arisona 

Utah 

Neyada  

Idaho  

Washington 

Oregon 

California 

Oklahonoa 

Indian  Territory. 


Total. 


1890. 


12-9 
12-0 
15-7 
12-7 
12-8 
12-9 
12-7 
8  3 

M 

22-3 
22-9 
17-9 

21  0 
ISl 

22  0 
24  1 
22-9 
24-4 
20-5 
15-9 


1891. 


21-4 

18-3 

10 -7 

19-9 

17-4 

17-6 

14-6 

19-4 

14-4 

21-2 

34-9 

25-6 

21  1 

11 

16-8 

22-4 

27-3 

21-8 

21 

24-7 

13-8 

14-8 

14-9 


18 


isa/%. 


19 

18-9 

15 -S 

12-2 

14-6 

14-0 

18-2 

16-4 

14-2 

14-4 

27-8 

22  1 

20-3 

13-8 

22-4 

19-7 

23-9 

22-9 

18-9 

17-5 

15-4 

20-7 

25-2 


18S1 


M-i 

11-5 

IS-S 

9-8 

11-5 

%■% 

8^ 

8-7 

8.1 

9-f 

21  •« 

18-7 

13-2 

16-8 

17-6 

13-8 

14-7 

19-3 

30-8 

17-5 

13  8 

14-3 

13-7 


15-7  j     11-4 


OATS. 

The  estimated  area  of  oats  shows  an  increase  of  about  209,000  acres 
over  the  crop  of  1892.  iN^o  advantage,  however,  was  obtained  from  the 
enlargement  of  the  area,  as  the  aggregate  yield  was  22,180,150  bushels 
less  than  that  obtained  from  the  crop  of  the  year  previous.  The  average 
yield  to  the  acre  was  23*4  bushels  against  24*4  in  1892.  It  was  a  little 
more  than  3  bushels  less  per  acre  than  the  average  yield  for  the  ten 
years  1880  to  1889,  and  was  slightly  less  than  the  average  yield  of  the 
last  four  years,  1890  to  1893,  inclusive.  The  farm  value  of  the  crop, 
$187,576,092,  was  $21,677,519  less  than  that  of  1892.  The  average  value 
per  acre  was  $6.88,  the  lowest  since  1839,  and  was  $1.34  below  that  of 
the  decade  1880  to  1889. 

Area  J  product,  and  value  of  oats,  1893, 


States  and  Territories. 


Midne 

New  Ilampshiro 

Vermont 

Massac hnseita  . 
Rhode  Island . . . 

Connecticut 

New  York 

New  Jersey  .... 
Pennsylvania — 

Delaware 

Maryland 

Virginia 

Nonh  Carolina . 
South  Carolina . , 

Georgia 

FlorUla 

Alabama 

Mississippi 

Louisiana 


Acres. 


Bushels. 


123,258 

4,474,193 

28,787 

984.515 

108,712 

3,957.117 

15,280 

524,104 

4,137 

118, 6W 

23,739 

5^475 

1,258,697 

30,208,728 

109,744 

2,622,882 

1.141,832 

30,601,098 

21,044 

634,518 

91,458 

1,938,910 

478,768 

8,378,440 

544,220 

7.878,502 

333, 145 

8.031,111 

597,593 

7,947,987 

51,000 

891,800 

375,754 

5, 335, 707 

145, 141 

2,249.686 

34.183 

547,008 

Valttfj. 


$2,013,387 

423,341 
1,661,960 

220,124 
se,  1«5 

237,390 
9,  0G2.  618 

918,009 
10.  710,  384 

203, 117 

678.  C19 
2.932,454 
8. 37«.  341 
2,083,489 
4.132,953 

330,990 
2,721,211 
1, 057.  3&a 

240,684 
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StatM  and  Territories. 


Texas » 

ArkaiuMA 

Tennessee 

We«t  VirginiA . 

Kentacky 

Ohio 

lUichigftn 

Tiidiaua 

Illinuis 

WiAConaia 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South  Dakota.. 
Kor ill  Dakota.. 

Montana 

Wyoming 

Coloraito 

Kew  Mexico... 

Arisona 

UUh 

Nevada 

Idaho 

Waahington  . . . 

Oregon 

Califoniia 


Total. 


Acres. 


588,483 
311,336 
530. 9U 
159.113 
5Hi,626 
952.300 
891. 428 
166,988 
082,433 
691. 314 
675, 895 
848, 719 
240.  779 
578. 119 
500,230 
765,582 
400,963 
GO,  986 
16,677 
104,740 
11,215 


28,307 


22,171 

86,745 

232,455 

60,  OU 


27,273,033 


Bushels. 


14, 770, 923 

6,008,785 

9,768,818 

3, 739, 156 

12, 978, 697 

27, 235, 780 

23, 177. 128 

32, 092, 170 

83,842,178 

46, 680, 26G 

41, 562, 19G 

95. 448, 231 

29,034,229 

29, 195, 202 

23,988,585 

16,46«,0]3 

10,752,060 

2,277,524 

400,248 

2,796.653 

327,  478 


789, 765 


733.860 
3,443.777 
6,624,968 
1, 604. 781 


638,854,850 


Value. 


$6. 203, 788 

2.343,426 

3,028,334 

1,420,870 

4,412,757 

8,170,734 

7,410.681 

8,985,808 

22. 637, 388 

12, 603. 672 

10.806,171 

21, 953, 093 

7, 2:>8, 557 

7, 882, 705 

5.277,480 

4,115,003 

3, 010. 585 

842,684 

180,090 

1, 034. 726 

167,014 


260,622 


300.883 
1, 205, 322 
2,451,238 

571, 817 


187, 576, 092 


Tho  following  table  exhibits  the  total  production,  area,  and  value  of 
the  oat  crops  from  1880  to  1893,  inclusive :  also  the  average  value  i>er 
bushel  in  each  of  the  years  presented;  the  average  yield  and  value 
per  acre,  together  with  the  avera^  for  the  ten  year  periods  1870  to 
1879,  indusive,  1880  to  1889,  inclusive,  and  the  four-year  term  1890  to 
1893,  inclusive: 

Oat  crops  of  the  fourteen  years,  1SS0~1S93,  with  averages  for  two  decades. 


Years. 

T«tal  produfi. 
tion. 

Total  are* 
of  crop. 

Total  value 
of  crop. 

Average 

value  per 

buahel. 

Average 

yield  per 

acre. 

Average 

value  per 

acre. 

1880 

BtuheU. 

417.885.880 

416,481,000 

488.250,610 

Sn,  302. 400 

583,628,000 

629,  409, 000 

624, 134, 000 

659,618,000 

701.735,000 

751,515,600 

Aerst, 
16.187,077 
16,831,690 
18,404,601 
20.324,062 
21,300,017 
22.783,630 
23,656,474 
25,020,006 
26,008,282 
27,462,316 

0110,248,865 
103,108,070 
182,078.022 
187,040,264 
161,528,470 
179, 631, 860 
186, 137. 630 
200,690,700 
105,424,240 
r71,781,06« 

Cttti. 
36 

46-4 
37-5 
32-7 
27-7 
28-5 
29-8 
30-4 
27-8 
22-0 

JJuaheU. 
25-8 
24-7 
26-4 
28  1 
27-4 
27  6 
26-4 
25-4 
26 
27-4 

$9.28 
11  48 

1881 

1882 

9  80 

1883 

9  20 

1884 

7  58 

1885 

7  88 

1886 

7  87 

18S7 

7  74 

1888 

7  24 

1880 

6  26 

Total 

6,843,058.390 

219, 063. 756 

1,808,664,110 

Average  for  10  yean— 
1880  to  1880..: 

584,305,830 
314,441.178 

21,906,376 
11,076,822 

180,866,412 
111,076,223 

30-9            20  6 
35  -3            28-4 

8  '*2 

Average  fer  10  yaara— 
1870  to  1870 

10  03 

8.40 

1H90 

523,621.090 
738,394,000 
661.035.000 
638,864.850 

26. 431, 860 
25,581,861 
27,063,835 
27,273,033 

222,048,486 
232, 312, 267 
200,253.611 
187,676,002 

42-4 
31-6 
31-7 
20*4 

19*8 

1891 

28-9 
24*4 
23-4 

9  08 

1892. 

1893 

7.73 
6.88 

Total 

8,661.904,850 

106, 360, 006 

861. 100, 456 

i 

1. 



1800  w  1800 

«40,<76,213 

26,5fi7,5S 

212.707,614 

33-3 

24  1 

8.00 
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BYE. 

Since  the  year  1888  the  Statistician  of  the  Department  has  made  no 
estimates  of  the  minor  crops,  snch  as  rye,  barley,  and  buckwheat^  nor 
of  such  important  crops  as  potatoes,  hay,  tobacco,  and  cotton. 

The  last  estimate  was  maide  of  these  crops  in  1888,  and  showed  the 
area  devoted  to  rye  that  year  to  be  2,364,805  acres,  producing  a  total 
of  28,416,000  bushels. 

The  following  table  shows  the  area,  product,  and  farm  value  by 
States  of  the  crop  for  the  year  1893 : 

Area,  product,  and  value  of  rye,  XS9S, 


States  and  Territories. 


Bushels. 


ValQA. 


Maine 

Kew  Hampshire 

Vermont 

Massachusotts.. 
Conuectiout .... 

^'ew  York 

New  Jersey 

Pennsylvania  . . . 

Maryland 

Virginia , 

Korth  Carolina . 
South  Carolina.. 

Georgia 

Alabama 

Texas 

Arkansas 

Tennessee 

West  Virginia.. 

Kentnoky 

Ohio 

Michigan 

Indiana 

lllinoia 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South  Dakota... 
Noi-th  Dakota.. 

Colorado 

Utah 

Washington .... 

Oregon  

California 

Total 


1.045 

12.540 

1,003 

15,145 

3,144 

44.016 

10, 140 

164,268 

1<,098 

255,958 

229,838 

3,424,586 

71,473 

1.024,738 

31<,  147 

4.647,361 

»,782 

389,489 

46.076 

428,507 

66,908 

430,482 

4.378 

23,6a 

20,499 

131,194 

2,145 

21,021 

5,330 

49,569 

2,318 

17,385 

21,470 

203,965 

14,956 

122,639 

37,860 

499,831 

63,189 

960,473 

127, 013 

1,626,766 

54,675 

787.820 

126.597 

1,769.698 

272.198 

8,946,871 

67.064 

1,025,926 

81. 078 

1, 183, 739 

18,636 

288.541 

177,911 

1,246.877 

98,183 

991,648 

7,892 

83,655 

1.903 

23.407 

6,683 

119.343 

8,594 

42,760 

2,822 

85,002 

7,191 

75,506 

28.800 

504,000 

fit.  641 

11,«11 

82,  m 

128,  Ml 

168.10 

>.157.i« 

TIT.aiT 

i.ttt.9it 

196,  «i 

miitu 

96.906 

141,  ise 

Ms  174 
88,707 
10,088 

iao.s» 

70,716 
289.902 
451.422 
71S,atT 
8(4,284 
721.  €78 
1.897,lSi 


107,  sa 

47B.24i 

847.077 
80.082 
7,480 
W,t72 
20,101 
24,188 
86,  lit 

802,400 


2,038,485 


26, 555, 446 


18,012,1 


BARLEY. 

As  already  stated,  barley  is  ooe  of  the  crops  of  which  no  estims^te 
has  been  made  since  1888.  The  average  area  for  the  eight  years  1881 
to  1888,  inclasive,  is  2,563,511  acres.  The  area  of  1893  shows  an  increase 
of  223,689  acres  over  that  of  1888  and  656,560  acres  over  the  aver- 
age area  for  the  period  above  named.  The  average  annual  product  for 
the  eight  years  was  54^992,294  bushels.  The  product  of  1893  exceeds 
this  average  by  nearly  15,000,000  bushels.  The  average  yield  i)er  acre 
has  not  varied  much.  The  annual  average  for  the  ten  years  1870-1879 
was  22  bushels  per  acre;  for  the  nine  years  1880-1888,  inclusive,  it  was 
21*7,  and  for  the  year  1893,  21-7.  The  census  of  1889  makes  the  area  of 
barley  for  that  year  3,220,795  acres,  and  the  product  78,331,492  bushels, 
or  24*3  bushels  -per  acre.  The  following  table  shows  acreage,  product, 
and  value  by  States : 
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States  and  Territorlo:^. 


J 

t 

I 

% 
X 

J 

f 

I; 

» 

ft 

a* 

% 
1 

;l 
l< 

li 


55 

ft 


it«» 


Maine 

New  Hampshire 

Vermont 

Masjiachuftetta  . . 
Khodo  I:il»n(1  — 

Kew  York 

Pennsylvania  ... 

Texaa 

Tennosseo 

Kentucky , 

Ohio 

Michi^.in 

Indiana 

niinoia 

"Wisconnin 

Minnesota 

Iowa 

Missouri 

Kansas 

ICebroska 

South  Dakota  .. 
North  Dakota.. 

Montana 

Colorado 

New  Mexico.'.... 

Arizona 

Utah 

Kovada 

Idaho , 

Washington 

Oregon 

California 

Total 


Acres. 


Bnshels. 


14,184 

5,081 

17,945 

1,821 

370 

270,  «12 

IB,  529 

2,757 

2,94fl 

4,76;{ 

34,  955 

80, 19'.) 

7,420 

SO,  078 

450,  366 

4 ID,  367 

513, 233 

1,633 

15, 847 

76,090 

166, 015 

186,064 

5,183 

12,044 

1,543 

11,073 

6,303 

7,860 

10,207 

46.408 

37,360 

760, 716 


370,  202 

128,519 

493, 4f  8 

40,071 

0.324 

5,403.424 

352, 051 

39,  977 

44,485 

80,971 

793, 470 

1,315.264 

147, 058 

71S.  690 

11,  024, 784 

9,208.011 

11,590,066 

32.660 

128,361 

920,280 

2,  ^7, 231 

2, 841, 853 

156,008 

366,315 

33,320 

208,071 

236,003 

280,023 

308, 910 

1,880,961 

975,006 

17, 116, 110 


Value. 

$248,086 

80,064 

206,008 

41,464 

8,112 

1,206,054 

176,0*i6 

^,786 

24,467 

41.205 

S72.936 

644,470 

66,446 

287,476 

4, 740. 657 

8,336,484 

8,827,692 

13,064 

60,380 

286.287 

787,786 

880,974 

78,004 

183,158 

10.831 

156,465 

106.647 

168,554 

163,722 

726,778 

800,038 

7,188.768 


3, 220,  371  I  69, 860, 405       28, 720, 388 


BUCKWHEAT. 

The  last  estimate  ou  buckwheat  made  by  the  Department  was  in  1888« 
when  the  area  was  placed  at  912,630  acres  and  the  product  at  12,050,000 
bushels.  The  census  of  1889  gave  the  area  at  837,200  acres  and  the 
product  12,113,040  bushels.  The  Department  estimate  for  the  year 
1893  is:  Area,  815,614  acres;  product,  12,132,311  bushels.  The  follow- 
ing  table  exhibits  the  acreage,  product,  and  value  by  States: 

Area,  product,  and  value  of  luckwheat,  1S93, 


States  and  Torritorios. 


Maine 

Ifew  Hampshire. 

Vermont , 

Mossachnsetta.. 

Connecticut. 

KowYork 

Kew  Jersey  . — 
Pennsylvania. . . 

Delaware 

Mar>'land 

Virclnla 

Koiih  Carolina  . 

Tennessee 

West  Virginia. . 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconftin 

Minnesota 

Iowa 

Missouri 

Kansas 

Ifebraska 

South  Dakota  .. 
North  Dakota.. 

Oreiron 

California 

Total 


Acres. 


2:i,314 

3,055 

12,487 

2,473 

4,161 

285,488 

13.647 

218,580 

325 

7,344 

5,166 

1.670 

1,409 

13,602 

13,841 

60,306 

7,263 

6,555 

64,327 

23,206 

25,016 

2,689 

3,675 

1 1, 435 

1.305 

138 

263 

691 


Bushels. 


C76, 100 

70,876 

364,620 

68,008 

65,791 

4,111,027 

106,  517 

3, 081, 078 

6,500 

86,659 

68,708 

19,205 

17,753 

157,458 

166,  002 

825,604 

50, 115 

76.038 

1.016,367 

852,731 

330,211 

34,150 

85,648 

212,105 

19,830 

2,001 

6,260 

4,857 


Value. 


815. 614  I  12, 132, 311 


1365,097 

26,224 

193,2a 

61,008 

47,870 

2,466,818 

120, 701 

1. 818, 367 

3,575 

50,262 

37,789 

9,410 

0.537 

107,071 

80,656 

437,570 

28.064 

43,842 

570,328 

186,947 

901,428 

19,807 

25,810 

110,341 

12,888 

1,261 

2,680 

10,6a 


7,074,458 
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TOBACCO. 

The  last  estimates  made  by  this  office  of  the  acreage,  production,  and 
value  of  tobacco,  prior  to  those  given  belo\r,  appeared  in  the  Annual 
Report  of  the  Department  for  1889,  being  the  figures  of  the  crop  for 
1888.  The  area  as  estimated  for  that  year  was  747,326  acres,  producing 
505,795,000  pounds  of  tobacco,  of  a  total  value  of  $43^666,665.  The 
crop  of  the  following  year,  1889,  was  returned  by  the  XL  S.  Census  at 
488,255,896  pounds,  the  product  of  692,990  acres,  witli  a  total  value 
of  $34,844,449.  The  present  estimates  place  the  crop  of  1893  at  483,- 
023,963  pounds,  the  area  at  702,952  acres,  and  the  total  value  of  the 
product  at  $39,155,442.  It  would  seem  from  a  comparison  of  the  esti- 
mates of  1888  with  the  census  figures  that  the  former  were  considerably 
too  high,  very  decided  declines  inr  acreage  in  several  States  between 
the  censuses  of  1879  and  1889  not  being  duly  reflected.  These  discrep- 
ancies have  been  eliminated  in  the  present  estimates.  The  acreage  lor 
the  whole  country  differs  but  little  from  that  of  1889,  the  increase  over 
the  census  figures  being  less  than  8,000  acres.  The  yield,  on  the  con- 
trary, was  over  two  per  cent  lower,  and  the  total  production  was  over 
5,000,000  pounds  less  than  for  the  census  year,  despite  the  increased 
acreage. 

Jrea,  product,  and  value  of  iobaccOy  1S95. 


States. 


Acres. 


Poonda. 


Value. 


Massachasetts. 
Connocticut . . . 

New  York 

Pennsylvania. . 

Maryland 

Virginia 

North  Carolina 

Arkansas 

Tennessee 

West  Virginia . 

Kentucky 

Oliio 

Indiana 

Illinoia 

Wisconsin 

Missouri 

Total 


2.640 
7,450 
8,133 

27,715 

15,233 
103,003 

88,208 
1,932 

48, 518 

4,503 

307,  697 

41,659 
0,348 
3.870 

25,091 

10,943 


702, 952 


4,356,000 
10,656,911 

7,360,365 
27.  n5, 000 
10, 343, 207 
68.590,998 
44,897,872 

1, 707, 888 
30,905,966 

3, 417, 777 

216,926,385 

18, 240, 642 

4, 532, 472 

2i 109, 150 
22,305,899 

8,940,431 


483, 023, 963 


$696,960 
1, 492, 248 
1, 118, 775 
8,741,525 

786.084 
4, 253, 200 
3, 591, 830 

170, 789 
8,719,725 

348, 613 
16. 486,  405 
1, 186, 032 

330,870 

147. 641 
1, 405, 2?2 

679, 473 


39.155,442 


POTATOKS. 


The  annual  average  yield  per  acre  of  potatoes  for  the  ten  years  pre- 
ceding 1880  was  87*7  bushels,  and  for  the  nine  years,  1880  to  1888, 
inclusive,  76*3  bushels.  The  estimates  of  1893  make  the  crop  area 
2,605,186  acres,  and  the  product  183,034,203  bushels,  a  yield  of  70-3 
bushels  per  acre,  whicli  is  17-4  bushels  less  than  for  the  ten  years  1870 
to  1879,  and  6  bushels  below  the  later  period  of  nine  years,  1880  to  1888, 
inclusive.  The  crop  of  1888  showed  a  yield  per  acre  of  a  little  less  than 
80  bushels.  The  following  table  exhibits  acreage,  product,  and  value  by 
States: 


DIVISION    OF    STATISTICS. 
Area,  product ,  and  value  of  potatoes,  ISOS 


487 


States  niul  Territories. 


Maine  

New  Hampshire  . 

Vermont 

MaHsachusettd  ... 

Rhode  Island 

Comiecticut  

New  York 

New  Jersey 

Penitnylvauia 

Delaware 

Har^hfcBd 

Virjciuia 

North  Carolina  .. 
South  Carolina . . . 

Georgia 

Florida  

Alabana 

Missimippi 

Tjouisi&na 

Texas . 


Arkansas 

Tennessee 

West  Virginia.. 

Kentucky  . 

'Ohio 

Michigan 

Indiana , 

Illinois 

'Wisconsin 

Minnesota 

Iowa 

Missonri 

Kansas 

Nebraska 

South  Dakota . . 
North  Dakota.. 

Montana 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington  ... 

Oregon ^ 

Califomia 


Total 2,006,186 


AcreH. 

Bushels. 

Value. 

j          51,905 

6,228,600 

♦3,3«,444 

21,840 

2,506,960 

1,637,845 

29,471 

3,271,281 

1, 570, 215 

29,34D 

3,492,531 

2,654.324 

'       C,172 

666,576 

526.595 

24, 310 

2, 114, 970 

1,586,228 

357, 201 

25.  010, 370 

13.755,704 

49,064 

3,581,672 

2.686,254 

198,922 

15, 118, 072 

9.070,843 

4, 521 

236,066 

146, 933 

25,421 

1,245,629 

847,028 

38,392 

8.224,928 

1,838,209 

18,321 

1,777,137 

1,066,282 

4,208 

349, 2W 

268,933 

6,539 

483,886 

445, 175 

1,422 

123,714 

144,745 

6,169 

511,197 

449.853 

5.652 

474, 012 

398, 170 

9,589 

ei2, 463 

533,244 

13, 516 

716, 848 

737,838 

16, 572 

1 .  t58,  336 

933, 335 

40, 161 

:*.  :».948 

1,338.165 

30,787 

-  ^«,9«0 

X  453, 146 

4«,840 

k  ^35.129 

1.783,667 

177, 576 

Ti\V».408 

6,900,603 

196,700 

HJ77.599 

6,604,875 

101,  591 

5.176,551 

3,778.88^ 

160,461 

-     .)4,433 

6,293,280 

156.968 

71".'-»,076 

5, 923. 157 

114, 167 

■      J5,022 

•  3.  4OT.  110 

168,195 

f'  7;>5.310 

6,340,952 

99,443 

V  * '>4,554 

4,021,096 

106,091 

V<:)e,094 

3,687,723 

112,663 

4,965,532 

3,922,770 

44,045 

2,378.430 

1, 403, 274 

19,550 

1,346,960 

660,080 

4,799 

662,262 

456,961 

2,043 

273.762 

177,945 

33,006 

8, 167, 424 

1.710,409 

618 

43,260 

28,984 

391 

29,325 

17,595 

6.893 

518.584 

171, 133 

1,352 

178,464 

71.380 

3,812 

683,236 

326, 612 

14,413 

1. 729, 5«0 

b74.528 

16,772 

2,130,044 

1,001,121 

87,203 

8.571,488 

1,785,744 

2, 006, 186 

183, 034, 203 

108, 661, 801 

HAY. 

The  estimates  for  hay  place  the  acreage  at  49,613^469  acres,  from 
which  were  hai-vested  65,766,158  tons,  valued  at  $570,882,872.  This  is 
an  increase  in  acreage  over  the  estimates  of  1888  of  11,021,566  acres, 
which  is  made  up  mos^y  in  States  beyond  the  Mississippi.  The  increase 
in  product  was  something  over  19,000,000  tons,  the  increase  in  aggregate 
valne  being  $161,383,307.  The  difference  between  the  acreage  of  1888 
and  that  of  1893,  if  the  figures  be  accepted  as  correct,  would  show  a 
greater  increase  than  can  reasonably  be  accounted  for  in  view  of  the 
conditions  surrounding  agricultural  growth  in  the  last  five  years.  It 
must,  therefore,  be  accounted  for  by  the  supposition  that  the  figures  of 

1888  were  greatly  below  the  actual  acreage,  at  that  date.* 

*  Since  this  paragraph  was  written  the  figures  of  the  last  census,  though  not  yet 
published,  have  been  obtained  from  the  Census  Office,  and  show  the  area  mown  in 

1889  to  have  been  52,948,797  acres,  and  the  product  obtained  to  have  been  66,831,480 
tons. 
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Area,  product ,  and  value  of  hay,  189S, 


States  aud  Territorieti. 


Maixte 

New  Hampshire  . 

VermoBt 

Maitsaohnsetts . . . 
Rhode  Island  — 

Connecticat 

New  York 

New  Jersey 

Fennsyivania  — 

Delaware 

Maryland 

Virpinia 

North  Carolina... 
South  Carolina . . . 

Georgia 

Florida 

Alabama 

Mississippi 

Leaisiana 

Texas 

Arkansas 

Tennessee 

WestYirginia... 

Kentacky 

Ohio 

Michigan 

Indiana 

lUinole 

Wisconsin 

Minnesota 

Iowa 

Missonri 

Kansas 

Nebraska 

South  Dakota.... 
North  Dakota.... 

Montana 

"Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah , 

Nevada  

Idaho  

Washington 

Oregon 

Califomia 


Total. 


Acres. 


1,227,702 

634, 487 

926,  G59 

630,048 

86,543 

517,  699 

5,  885, 652 

532,162 

3,085,850 

57,409 

406,567 

769, 347 

182.805 

162,468 

162, 210 

7,813 

75,055 

82,113 

36,901 

452,687 

200,070 

551,  278 

620,750 

663,566 

2.486,205 

1, 280. 305 

2. 114, 391 

2, 705, 681 

1,518,986 

1,723,273 

5,457,835 

2,944,553 

8,339,282 

2.071,730 

971,826 

429.280 

349,650 

220,358 

794. 752 

39,846 

36, 219 

177, 797 

135, 931 

211, 561 

358,612 

605,946 

1, 681. 921 


49,618,469 


Tons. 


1, 123, 486 

672,556 

1,028,591 

724,555 

71,831 

512,522 

7, 298. 208 

526,840 

3,178,426 

43.124 

422,830 

853,975 

310, 769 

255, 075 

214, 117 

15,626 

114,084 

135,486 

59,780 

470, 794 

234,082 

766,276 

682,825 

882,543 

3,306,772 

1, 869,  245 

2, 875, 572 

3,273,874 

2,308,859 

2,791,702 

8.622,589 

3, 651, 246 

4,374,459 

2,589,663 

1,379,992 

553,771 

440, 570 

297,483 

945.755 

82,880 

63,383 

305, 811 

361, 576 

518,324 

566,607 

1, 139, 178 

2,842,446 


65, 766, 158 


Yalue. 


$18,700.6fiS 

10, 491. 874 

10, 933, 923 

12,556,538 

1,407,888 

8,968,136 

82,688,607 

9,182.821 

46,769,334 

733,106 

6,025,828 

11, 178. 538 

8,452,eM 

2,466,576 

2,582,251 

308, 614 

1,282,304 

1,302,020 

538,020 

4, 519, 622 

2, 193, 348 

8, 245, 130 

8,  706, 019 

8,966,637 

83, 233,  059 

17, 122,  284 

26,340,240 

29, 006,  524 

16, 623,  785 

12, 758. 078 

53, 116, 148 

26,704,772 

20, 516, 213 

12, 611, 660 

5,064,571 

2,060,028 

3,476,097 

2,879,804 

6,601,370 

704.480 

622,910 

1,581,048 

8,615,760 

2,860,782 

6.196,788 

9,227,342 

22,370,050 


670, 882, 872 


FARM  PRICES  AND  MARKET  QUOTATIONS. 

In  coimeotion  with  the  table  giving  the  average  farm  prices  of  the 
principal  agricoltoral  products  as  finally  determined  for  December  1, 
1893y  a  statement  has  been  prepared  showing  wholesale  prices  of  these 

!)roducts  at  leading  cities  in  all  sections  of  the  United  States  for  the 
bur  months  August  to  November,  1893,  as  compared  with  1892.  These 
quotations  have  been  obtained  from  the  publications  of  the  boards  of 
trade  and  similar  bodies  in  the  respective  cities,  and  it  is  proposed  to 
publish  similar  statements  from  time  to  time  in  the  monthly  reports  of 
the  Statistician. 
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Table  showing  final  estimates  of  the  average  faitn  prices  of  various  agHoulturalprodueti, 
December  If  189S,  together  with  the  acreage  soum  to  winter  wheat  as  compared  with  ih9 
area  harvested  in  1893,  and  the  average  condition  of  winter  wheat  and  tcinter  rye. 


States  and  Terri- 
toiiee. 


Maine 

New  Uampsliire  . . 

VeiTHont 

Massachnoetts  . . 

Hhodo  Island 

Connecticut 

New  York 

Now  Jersey 

Pennsylvania  . . . 

Delaware  ..'. 

Maryland 

Virginia 

North  Carolinia 
South  Carolinia . . . 

Georgia 

Florida 

Alabama 

Miesisaippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia . . 

Kentucky  

Ohio 

Michigan 

Indiana 

Illinois 

AYisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South  Dakota... 
North  Dakota... 

Montana 

"Wyoming 

Colorado 

Ncf\' Mexico 

Arizona 

Utah 

Nevada 

Idaho  

TVashington 

Oregon 

California 


General  av- 
erage  


10.62 
57 
61 


$1.02 
.85 
.85 


.305 


^ 


.76 
.70 
.65 
.60 
.76 
.63 
.72 
.98 
.90 


.85 


$1.08 

.78 

.73 

.76 

.79 

.66 

.63 

.70 

.57 

.50 

.51 

.56 

.70 

1.10 

1.08 

1.10 

1.15 


.47 


.538;    .513 


1 


$0.45 
.43 
.42 
.42 
.43 
.40 
.30 
.35 
.35 
.38 
.35 
.35 
.44 
.53 
.52 
.65 
.51 
.47 
.44 
.42 
.39 
.31 
.38 
.34 
.30 
.32 
.28 
.27 
.27 
.26 
.23 
.25 
.27 
.22 
.25 
.28 
.37 
.40 
.87 
.51 


$0.C7  $0.54 
.70  I  .37 
.60 


.33 


.294 


.90 
.87 


.60 


.50 


.65 

.48 

.^2 

1.16 

1.15 


.62 

'.'si' 


.51 
.47 
.49 
.45 
.40 
.43 


.40 
.47 
.31 
.33 
.31 
.50 
.73 
.50 
.68 
.52 
.45 
.60 
.53 
.39 
.40 
.42 


.53 
.75 
1.00 
.72 
.60 
.66 
.59 
.55 
.68 
.55 
.49 


.54 


.60 
.53 
.56 
.57 
.57 
.53 
.61 
.68 
.71 
.62 
.65 


.80 
.60 
.71 


$0. 


54 

03 

48 
.76 
.79 
.75 
.55 
.75 
.60 
.65 
.68 
.57 
.60 
.77 
.92 
.17 
.88 
.84 
.83 
.03 
.64 
.49 
.59 
.50 
.67 
.45  I 
.73 
.71 
.49 
.40 
.65 
.57 
.79 
.79 
.69 
.49 
.69 
.65 
.54 
.67 
.60 
.33 
.40 
.56 
.39 
.47 
.50 


eS 


$12. 13 

15.60 

10.6:j 

17.33 

19.  CO 

17.60 

11.33 

17.43 

14.40 

17.00 

14.25 

13.09 

11.11 

9.67 

12.06 

19.75 

11.24 

9.61 

9.00 

9.60 

9.37 

10.76 

12.75 

10.16 

10.05 

9.10 

'  9.16 

8.86 

7.20 

4.57 

6.16 

7.04 

4.69 

4.87 

3.67 

3.72 

7.89 

8.00 

6.98 

8.50 

8.25 

5.17 

10.00 

5.60 

9.17 

8.10 

7.87 


.583 


.59 


Cents., Cents, 


8.68 


.1. 


16 


7.1 

7.2 

7.1 

7.3 

7.3 

7 

7. 

7. 

6.9 

6.8 

6.6 


14 
16.2 


13.5 


7.0 
6.2 
8 


Winter 
wheat. 


\ti 


51 E 


100 
91 


ll 


100 
88 
92 
98 
105 
91 
95 
102 
lOL 
100 


116 
74 


10.2 
7.6 
6.5 


7.3 

7. 

6.3 


7.6 


86 
92 
96 
99 
92 
91 
79 
93 
91 
85 

115 
98 
82 
96 

115 


100 


105 
115 
100 

96 
100 
100 

90 
101 
102 


101 

95 
102 

93 
100 

98 
102 
100 

97 
100 


96  1101 


94 


75 
85 
95 
93 
97 
92 
89 
90 


82 


81 
94 
101 
102 
95 
93 
90 
86 
91 


95 
99 
100 


6.99,    8.1       93.2     91.6 

I  I  I 


102 


108 


94.1 


DISTRIBUTION  AND  CONSUMPTION  OF  CORN  AND  "WHEAT. 

CORN. 


The  tendency  to  an  enlargement  of  the  area  devoted  to  corn,  as  noted 
in  a  former  rejwrt,  does  not  seem  to  be  sustained  by  the  experience  of 
the  past  two  years.  The  aggregate  area  for  the  live-year  period  from 
1884  to  1888,  inclusive,  was  366,673,621  acres,  e:iving  an  average  of 
73,314,724  acres.    For  the  succeeding  quinquennium  the  total  area  was 


490 


REPORT    OF    THE    SECRETARY    OF    AGRICULTURE. 


^69,158,052  acres,  making  au  average  for  tbis  period  of  73,831,610  acres. 
In  18^  the  area  was  70,626,658,  or  2,688,066  acres  less  than  the  average 
for  the  first  of  these  five-year  periods  and  3,204,952  acres  less  than  the 
average  for  the  last,  while  the  area  of  1893,  although  an  increase  of 
about  1,410,000  acres  over  that  of  the  preceding  year,  was  still  under 
the  averages  of  the  periods  named  by  1,278,259  and  1,795,145  acres, 
respectively.  The  crop  of  1893,  notwithstanding  the  increase  over  the 
area  of  1892,  was  some  9,000,000  bushels  less,  or  1,619  millions  against 
1,628  millions.  The  apparent  consumption,  however,  up  to  Marchl,  1894, 
was  greater  than  for  the  corresponding  period  of  the  year  before,  being 
1,033,000,000  as  against  1,002,000,000  bushels.  The  exports  of  corn  for 
the  fiscal  year  ending  June  30,  1893,  were  47,121,894  bushels,  and  for 
the  seven  months  ending  January  31,  1894,  38,413,309  bushels,  which 
is  within  about  8,700,000  bushels  of  the  total  exports  duiing  the  last 
fiscal  year. 

The  following  table  shows  exports  of  corn  (including  meal)  from  18§4 
to  1893 — fiscal  years — and  for  the  seven  months  ending  January  31, 
1894: 

Export*  of  corn  {including  nieal)  from  J8S4  to  January  SI,  X894. 


Tears  ending  June  30— 

Bashels.      |              Years  ending  June  SO— 

Bushels. 

18M 

4«,  258, 606      1890 

52.876.456      1891 

103,418,709 

1885      

82, 041, 529 

1888  

64,829,617      1892 

41,368,584      1893 

76.602,285 

1887 

47, 121, 894 

1888 

25, 360, 869      From  Jnly  1,  1893.  to  Jan.  81, 1894, 
70,841,673       or  seven  months 

1889 

38,413,309 

The  com  in  producers'  hands,  as  estimated,  aggregates  586,000,000 
bushels,  or  36*2  per  cent  of  the  last  crop.  This  proportion  is  less  than 
for  any  year  in  the  past  five,  except  1891. 

The  following  statement  is  a  comparison  of  the  distribution  for  each 
of  the  past  ten  years: 

Comparative  distribution  of  com  for  the  ten  years  1884-189S, 


Prodnct  of 
previons  year. 


On  hand 
March  1. 


Per  cent. 


Cooaamedor 
diatribntod. 


Karoh,  1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1801. 
1892. 
1893. 
1894. 


Sushdt. 
1, 795, 000, 000 
1,936,00U,000 
1, 665, 000, 000 
1,456,000,006 
1,988,000,000 
2,113,000,000 
1, 490, 000, 000 
2.  060, 000, 000 
1, 628,  000, 000 
1, 619,  000, 000 


BusheU. 
675,000,000 
773,000,000 
603,000,000 
508,000,000 
787, 000, 000 
070,000,000 
542, 000. 000 
860,000.000 
627,000,000 
586,000,000 


87-6 
89-9 
36-2 
34-9 
39-6 
45*9 
36-4 
41-8 
38-6 
86-2 


Bushdt. 
1,120,000,000 
1,163.000,000 
1,0^000,000 
948,000,000 
1.291,000,000 
1,143,000,000 
948.000.000 
1. 200*  000. 000 
1, 002, 000, 000 
1, 033, 000, 000 


The  following  table  exhibits  the  proportion  of  the  crop  consumed  or 
distributed  by  March  1  for  the  ten  years  from  1885  to  1894,  inclusive. 
As  usual,  the  proportion  distributed  in  the  southern  section  of  the 
country  is  less  than  in  any  other,  being  60  per  cent.  In  the  western 
section  the  amount  is  somewhat  larger  than  last  year,  while  for  the 
whole  country  it  is  2*3  per  cent  larger.  The  proportions  as  indicated 
are  as  follows: 
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Proportion  of  corn  crop  consumed  ht/  March  1  of  ihc  years  1SS5-IS9J. 


Section*. 

1885. 

Peret 

62-9 
63-4 
58-6 
63-3 
08 -l 
60-7 

1880. 

1887. 

1688. 

1889. 

18&0. 

1891. 

r- 

1S92. 

Per  ft. 
63-8 
58-2 
54-1 
69-3 
66-5 
69-7 

1893. 

1804. 

New  England 

Middle 

Peret 
61-6 
69-3 
51  0 
61-6 
64-5 
68-6 

Ptret 
63-3 
CI -8 
58  1 
65-7 
66-7 
70-5 

PoreL 
65-4 
66-6 
55-5 
69-3 
72 
78-2 

P^ret 
66-5 
62 
55-7 
61-5 
72-5 
75-1 

Pwet 

66-4 
69.9 
53.5 
53.8 
75-1 
71-4 

Peret 
67-7 
02-3 
06 
66-3 
74-5 
73-5 

Per  ct 
64 

64  1 
55-3 
63-2 
66-9 
70-6 

Peret 
07 -7 
G5-8 

Southern 

GO 

Western 

G4*6 

Mountain  region.. 
Pacific 

63-8 
72*8 

^          Average 

62-4 

60-1 

63  8 

65-1 

00-4 

54-1 

63-6 

58-2 

61-5 

G3-8 

The  account  of  stores  still  in  the  i>ossession  of  original  producers 
shows  an  aggregate  of  nearly  586,000,000  bushels,  or  30-2  per  cent  of 
the  product  of  last  year  (1893).  Of  this  amount  nearly  72  per  cent  is 
to  be  found  in  the  Western  group,  which  includes  the  chief  of  the  sur- 
plus States. 

The  amount  and  proportion  on  hand  on  March  1,  out  of  cacli  of  the 
crops  of  the  four  years  1890-1893  are  as  follows: 


Sections. 


New  England.... 

Middle 

Southern  

Western 

Mountuin  region 
Pacific 

Total 


B%uheU. 

2,709,930 

26,566,520 

164, 030, 740 

346,  S77, 230 

668,960 

1,212,870 


642, 173, 250 


Peret 
82-3 
87 -7 
44 
33-7 
25-5 
28-5 


36.4 


1892. 


ButksU. 

3,362,910 

36,007,800 

190, 486. 710 

618, 851, 680 

916,240 

1,768,610 


860, 393, 950       41  '8 


Peret. 
86-2 
41 -S 
46-9 
40-7 
84-5 
80 -3 


1803. 


BnsKds. 

2,319,400 

2S.111.0M 

161, 678, 910 

435.731,850 

1,220.000 

786,120 


636,847,370 


Peret. 
86 
35-9 
44-7 
86-8 
33  1 
28-4 


38*5 


1894. 


BtuheU. 

1,757,660 

20,001.800 

141, 383, 250 

420,841,45) 

1, 080.  630 

751,  470 


Peret 
32-8 
34-2 
40 
35-2 
36  1 
27-1 


565, 810,  350 


36-2 


It  is  conceded  that  ordinarily  only  the  seven  Western  States  of  Ohio, 
Indiana,  Illinois,  Iowa,  Missouri,  Kansas,  and  Nebraska  have  any 
material  excess  over  what  is  required  for  home  consumption,  and  it  is 
fi'om  these  States,  therefore,  that  the  great  commercial  supplies  are 
drawn.  In  these  States  there  was  on  hand  on  March  1  an  aggregate 
of  360,000,000  bushels,  in  round  numbers,  against  380,000,000  bushels 
last  year  and  646,000,000  bushels  the  year  before.  The  present  supply 
is  greater  than  last  years  in  only  two  of  the  seven  States,  viz,  Iowa  and 
Missouri.  The  largest  proportion  is  in  Iowa — 42  per  cent — with  Mis- 
souri and  Nebraska  coming  next,  each  showing  36  -per  cent  of  their 
respective  crops. 


states. 

1891. 

1892. 

1893. 

1894. 

Ohio 

19  i''<L.^*40 
24            00 
63            40 
86            80 
63.  IJa,J0O 
15  -i;:'.  :i20 
17,  :;Olf,  JOO 

Per  et 
29 
28 
34 
37 
36 
28 
32 

Bushels. 
37,636,800 
49,448,800 
100,998,400 
164,912,660 
69,091,400 
45,405,760 
78,796,440 

Peret 
40 
40 
43 
47 
34 
32 
47 

Bushels. 
29, 848, 550 
36,166,900 
61.170,990 
84,092.820 
51,846,260 
48, 122, 250 
68, 143, 800 

Peret 
85 

35 
87 
42 
34 
33 
44 

Bushels. 
22,570,450 
27,818,080 
56,192,500 
106,769,440 
56,851,280 
84,8&i,250 
56,620,440 

Per  €t 
35 

Indi&na ............ 

32 

nilnoia 

35 

Iowa  .............. 

42 

MisHonri 

36 

ICansas  ............ 

25 

NebraBka 

36 

Total 

290, 063, 830 

33-7 

546,290,260 

41-5 

378,891,570 

87-7 

360, 286, 440 

33-4 

The  crop  of  corn  last  year  (1893),  together  with  the  stock  on  hand  on 
the  1st  of  March,  1894,  and  the  proportion  of  the  whole  crop  consumed  in 
or  shipped  out  of  the  county,  where  grown,  is  presented  by  States 
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below.  While  the  table  shows  that  these  portions  vary  more  or  less  in 
the  different  States,  the  familiar  fact  that  the  bulk  of  our  corn  is  con- 
sumed in  the  vicinity  where  grown  is  clearly  shown  by  the  following 
table : 

Disposal  of  corn  crop  of  J89S. 


StaU98  niul  Territories 


^alDO 

Sew  Hampshire  . 

Vermont 

Massachusetts ... 
Rhode  Island  .... 

Conneoticat 

New  York 

New  Jersey 

Peunsylvouia  — 

Delaware 

Maryland 

Virginia 

Nonh  Carolina... 
South  Carolina. . . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana 

minois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South  Dakota.... 
North  Dakota.... 

Montana 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Idaho  

Washington 

Oregon 

Calffomia 


Crop  of  1893. 


Bwlids. 

411.000 

795.000 

1, 429. 000 

1,355,000 

218.000 

1,  228, 000 

15, 255.  000 

7, 179,  000 

31, 199,  000 

4,  917. 000 

15, 078, 009 

31,284,000 

29,954,000 

12,501,000 

33, 678, 000 

4,909,000 

28,329,000 

25,817,000 

15,216,000 

61, 171, 000 

32,  Ul.  000 

63,650.000. 

14.098,000 

68,008,000 

64,487,000 

21,791,000 

85, 369, 000 

160, 550, 000 

28,956,000 

25, 104, 000 

251, 832. 000 

158, 198, 000 

139,457,000 

167,279,000 

20, 512, 000 

417, 000 

30,000 

38,000 

2, 031, 000 

636,000 

82.000 

184,000 


Stock  on  hand 
Mar.  1,  1894. 


I 


32,000 

179,000 

324,000 

2,275,000 


Total 1,610,494,000     585,816,350 


Bus/uU. 

115,080 

230,550 

500,150 

352, 300 

80,660 

478, 920 

5,491,800 

2, 871, 600 

9, 671, 690 

1,960.800 

4, 674, 180 

13,430,620 

13,479,300 

4. 875. 390 

15, 155, 100 

2, 012, 690 

13,031,340 

12, 650, 330 

6,999,360 

17,  739, 500 

11, 238, 850 

26,  096, 500 

4, 508, 480 

26, 523, 120 

22,570,450 

4, 704. 020 

27, 318. 080 

56, 192, 500 

9, 265, 920 

8,033,280 

105, 769, 440 

56,951,280 

34. 864, 250 

56.620,440 

7, 3ft4. 320 

45,870 

4,500 


792,090 

222,600 

16,400 

38,640 


6,400 

26,850 

42.120 

682.500 


P.et. 
28 
29 
85 
26 
37 
39 
36 
40 
31 
40 
81 
43 
45 
89 
46 
41 
46 
49 
46 
29 
85 
41 
82 
39 
85 
22 
82 
85 
82 
82 
42 
86 
25 
86 
86 
11 
15 


35 
20 
21 


20 
15 
13 


86-2 


Consumed  in  county 
where  grown. 


BtuheU. 

390,450 

795,000 

1, 429, 000 

1, 355,  000 

202, 740 

1,228,000 

15, 102, 450 

6,748,260 

29,639,650 

1,229,250 

12,363,960 

27, 173, 580 

27,867,220 

12.250,980 

32. 330, 880 

4,909,000 

27, 479, 130 

25,817,000 

15.  216.  000 

56,889,030 

81. 147, 670 

54, 739. 000 

13,525,440 

63,247,440 

52, 879, 340 

21,355,180 

75, 124, 720 

117, 201, 600 

28,087,320 

22,  844, 640 

193, 910. 640 

186, 050, 280 

124,116.730 

110, 095.  300 

18,871,040 

417,000 

30,000 

38,000 

2, 010, 690 

610,560 

75, 440 

180,320 


32,000 

179.000 

324,000 

1,660,750 


1, 369, 159. 980 


r.et. 

95 
100 
100 
100 

93 
100 

99 

94 

95 

25 

82 

87 

•3 

98 

90 
100 

97 
100 
100 

93 

97 

86 

96 

93 

82 

98 

BS 

73 

97 

91 

77 


70 
92 
100 
100 
100 
99 
96 
92 
98 


100 
100 
100 
73 


84-5 


Shipped  out  of 

county  where 

grown. 


Bushel*. 
20,550 


15,260 


152,550 
430,740 
1, 559, 950 
3. 687, 750 
2,714,040 
4,060,420 
2,096,780 
250,020 
1, 347. 120 


849. 870 


4,281,970 

963,330 

8.911.000 

563,560 

4, 760, 560 

11, 607, 660 

435,820 

10, 244, 280 

43, 348, 500 

868,680 

2,259.860 

57, 921, 860 

22, 147, 720 

15, 340, 270 

47, 183, 700 

1, 640, 960 


20,310 

25,440 

6,560 

8,680 


■f- 


1 
6 
5 
75 
18 
13 
7 
2 
4 


7 
8 
14 
4 
7 
18 
2 
12 
27 
8 
9 
23 
14 
U 
30 


614, 250  I   27 


250,334,020  >   16 '5 


The  following  table  indicates  that  only  15*5  per  cent  of  the  crop  of 
last  year  has  been  moved  beyond  county  lines,  i.  e.,  for  the  country  at 
large.  In  the  western  section  the  proportion  entering  commercial 
channels  is,  of  course,  higher,  being  a  little  over  18  per  cent  of  the  crop 
raised  in  that  division.  This  is  also  true  of  the  Pacific  region,  where 
22  per  cent  of  a  crop  of  a  little  over  2,000,000  bushels  was  distributed 
beyond  county  lines.  In  the  New  England,  Middle,  Southern,  and 
Mountain  region  divisions  the  crop  is  almost  entirely  consume  where 
grown.    The  statement  is  for  the  years  1893  and  1894: 
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li;03. 

1S94. 

Sections 

Ketained  for  connty 
consumption. 

"OLstribution  be- 
yond county  lines. 

Betained  for  connty 
consumption. 

Distribution  be- 
yond county  lines. 

Kew  England 

Middle... 

Suihelt. 

6. 423, 720 

64,291,150 

828, 236, 200 

946,535,660 

3,497,890 

2.099,980 

P.et. 
99-7 
91-9 
90-8 
79-9 
95 
78-7 

BusheU, 

21,280 

5,653,850 

33,826.800 

237,623,340 

184, 110 

570,020 

P.et, 

•8 

8-1 

9  2 

20-1 

5 

21-8 

BusluU. 

6, 400, 190 

62,719,010 

828, 173, 450 

977,726,570 

2,977,010 

2. 103, 750 

P.et, 
00 -3 
90 
92*8 

Bushelt. 

35,810 

5,830,990 

2f>  ni  .^KA 

P.rf. 
10 

Soutberu  .......... 

7'! 

Western 

81-7   218.322,430 
98-2            55,900 
77  -9          614. 250 

18*8 

MountA J  n  region ... 
Pacific.......  •••••• 

1-i 
22*1 

Total 

1,351,064.600 

83 

277.879,400 

17 

1. 369. 159, 080      84  '5  250, 834, 020 

16  •§ 

Quality  as  well  as  quantity  is  a  matter  of  importance  in  estimating 
the  value  of  a  crop.  The  result  of  investigations  covering  the  quality 
is  given  in  the  following  table.  The  proiwrtion  of  merchantable  com 
is  85*6  per  cent  of  the  whole  crop,  and  represents  in  quantity  over 
1,386,000,000  bushels  against  1,346,000,000  bushels  of  the  larger  crop 
of  1892.  The  proportion  was  some  3  x>er  cent  less  than  that  of  the 
crop  of  1891,  the  latter  being  88-5  per  cent.  The  injury  to  quality  from 
drought  and  frost  was  not  so  great  as  was  believed  at  the  close  of  the 
season.    The  proportions  since  1885  are  as  follows: 


Yenr. 

Merchantable. 

Unm  erchantable. 

Igp",                                                                  ,  ,, 

l,4;i-,  4i.    K30 
1,-:*J,  ]W,  :i60 
1,^:17,405,930 
l,S10,SJi7,850 
1,18:1.704,720 
1. 852,4  PA  r,70 
1,^5,44^720 
l.SSe.  35^,820 

Per  cent. 
78- 
86- 
84- 
82-4 
85-7 
79-5 
88-5 
82  0 
85-6 

Bvthels. 
853, 163, 140 
226,994,170 
233,094,640 
850, 384, 070 
802,334,150 
806, 175, 280 
237, 223, 430 
283,019,280 
233. 137. 180 

Psr  dmt 
22- 
14' 

1886 

18g7 

16 

1SS8 

17  *f 

iJs^O       

14*8 

1^90 

90-6 

1891 

11 -ft 

1892            

17*4 

1893 

14*4 

The  following  table  exhibits,  by  States  and  Territories,  the  propor- 
tions of  merchantable  and  unmerchantable  corn,  the  price  per  bushel^ 
and  the  value  of  the  whole  crop : 


states  and  Terri- 
tories. 


Merchantable. 


Bushels. 


Per 
cent. 


Price 

per 

bushel. 


Value. 


Unmerchantable. 


Bushels. 


Per 
cent 


Price 

per 

bushel. 


Valuer 


Maine 

Kew  Hampshire 

Vermont 

Massachusetts... 
Khode  Island ... 
Connecticut..... 

Kew  Tork 

Kew  Jersey  ..... 
Pennsylvania... 

Delaware 

Maryland , 

Virginia 

Korth  Carolina.. 
Bonth  Carolina.. 

Georgia 

Florida , 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

3 


808.250 

691,650 

1, 257. 520 

1.260,150 

174,400 

982,400 

11.746,350 

5,886,780 

23. 711, 240 

4,326,960 

12,363,960 

23,737,840 

23,064,580 

10.375.830 

28.626,300 

4, 123, 560 

24,862,940 

22,977,130 

12. 324, 960 

48.936,800 

26,973,240 

65,875,500 


75 
87 
88 
93 
80 
80 
77 
82 
76 
88 
82 
76 
77 
83 
85 
84 
86 
89 
81 
80 
84 
87 


10.69 
.56 
.57 
.55 
.72 
.61 
.54 
.49 
.80 
.89 
.48 
.46 
.61 
.63 
.60 
.66 
.50 
.61 
'fa 
•61 
•61 


$181,868 
887,324 
716, 786 
693,083 
125.568 
5W,264 

K.^  i .  .')22 

]i:.i.n2 

701 
106 
)36 

:■  ■■.■.  nz 
le,  Hrt'iJ,  517 

2  ?:■  I ,  !J50 
14       4,  135 

14.<'l<i.  <>49 
r:'~^J.725 
24  r68 

la  162 

22     .    ,300 


102,750 
103,350 
171,480 
04,850 
43,600 
245,600 
7,  ^f^  ^50 


BO 

,760 

)40 

MO 

160 

120 

.170 

,760 

.440 

.  )60 

.  *70 

040 

200 

760 

.500 


$0.23 
.33 
.82 
.83 
.27 
.32 
.81 
.25 
•27 
.20 
.28 
.25 
.25 
.24 
.29 
.84 
.26 
.20 
•25 
•32 
•28 
•23 


$23,638 

84,106 

64,874 

81,801 

11,772 

78,602 

1,087.682 

833.066 

8,031.696 

118.008 

750.031 

1.874,040 

1,723.366 

610.041 

1,464,998 

267,050 

1.031.176 

667,974 

732.789 

8.914,0M 

1.488.678 

1,820,880 
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Stat«8  and  Terri- 
tories. 


Merchantable. 


Bnshek. 


Per 
cent. 


Price 

per 

bushel. 


Taloe. 


Unmerchantable. 


Boshels. 


Per 
cent. 


Price 

per 

bnshel. 


Valae. 


West  Virginia. 

Kentucky 

Ohio 

Michigan 

Indiana 

niineis 

WiBConein 

Minne^ta 

Iowa 

Missouri 

Kansas 

Ifebraska 

South  Dakota . 
North  Dakota . 

Montana 

Wyoming 

Colorado 

l^ew  Mexico... 

Arizona 

Utah 

Nevada 

Idaho 

Washington . . . 

Oregon 

California 


Total. 


10. 846. 530 

55, 706, 500 

54,813,050 

16,779.070 

70,856,270 

144, 495, 000 

23.454.300 

2-2, 342,  560 

239, 240, 400 

140,796,220 

104, 592, 750 

183. 687, 150 

10.896,640 

400,320 

28,600 

36,100 

1,502,940 

502,440 

61,500 

132,480 


$0-53 
•43 
•37 
•39 
•35 
•31 
•84 
•32 
•25 
•30 
•29 
•23 
•27 
•35 
•53 
50 
•41 
•72 
•67 
•64 


16.641,236 

23.979.621 

20, 281, 162 

6.543,837 

24, 799. 695 

44.793,450 

7.974.482 

7,149,619 

59,810.100 

42,238.866 

30. 331, 898 

30.748.046 

5,372,093 

140.112 

15,204 

18,050 

616,206 

861,757 

41,205 

71,639 


8, 240, 470 

12,241,440 

9,673,050 

5.  Oil.  080 

14, 512, 730 

16,055,000 

5, 501, 040 

2,761,440 

12, 501, 600 

17,401,780 

34,864,250 

38,591,850 

615,360 

16.680 

1,200 

1,900 

628,060 

133.660 

20,600 

51,620 


28.800 

166,470 

268,920 

3,070,250 


91 


•55 
•51 
•54 
•39 


15,840 

84,000 

146,217 

807.396 


3,200 

12,639 

65,080 

204,760 


$0-39 
•23 
•22 
•18 
•23 
•20 
•21 
•18 
•15 
•21 
•24 
•18 
•20 
•15 
•30 
•25 
•25 
•28 
•36 
•30 


1,886,366,820 


86  6 


•349484,408,038 


283, 137,  IM 


14-4 


•36 

•28 
•26 


3,815.581 

3,128,071 

902,  U7 

3, 192. 801 

3, 211,  OOP 

1, 155. 344 

497,050 

1, 883,  740 

3,654,374 

8,367,420 

4.346.533 

123. 073 

2,502 

360 

475 

132,015 

87,397 

5,125 

15.45< 


800 

3,258 

15,422 

61.188 


18,3164,771 


VALUK  OP  TUB  CORN  CROP. 


The  massed  valae  of  the  corn  crop  of  1893,  as  estimated  in  the  Decem- 
ber report,  was  $591,625,627,  or  an  average  value  of  36-5  cents  pw 
bnshel  against  39*4  cents  and  40-6  cents  for  the  years  1892  and  1891, 
respectively.  The  total  value  of  the  crop  of  both  grades,  1.  e.,  mer- 
chantable, and  unmerchantable,  as  shown  by  the  returns  of  March  1, 
is  $537,(^2,804,  or  about  fifty- four  millions  less  than  the  value  as  given 
in  the  returns  of  December  last  for  the  whole.  The  discrepancy  is  in 
part  explained  by  the  fact  of  grading  in  the  later  returns. 

The  export  prices,  or  the  prices  per  bushel  at  points  of  shipment,  are 
given  for  the  past  fourteen  years  in  the  following  table: 


Year  ending  June  30. 

Price. 

Tear  ending  June  80. 

Price. 

1880 

OenU. 
64-8 
55-2 

66-8 

68-4 

61-1 

54 

49-8 

1887 

(hnU. 
48 

1881 

1888 

65 

1882 

1889 

47*4 

1883 

1890 

41*8 

1884 A 

1891     .              

57*4 

1885 

1892 

55*1 

1886 

1  1893     .                     

63 

1           

WHEAT. 


The  indicated  stock  of  wheat  in  farmers'  hands  on  the  1st  of  March, 
1894,  is  114,000,000  bushels,  or  28-8  per  cent  of  the  volume  of  last  yewrti 
crop.  This  is  nearly  21,000,000  bushels  less  than  the  estimate  for  March 
1, 1893,  and  nearly  20,000,000  less  than  the  average  for  the  last  six 
years. 

The  returns  also  indicate  that  a  very  considerable  proportion  of  the 
wheat  now  in  farmers'  hands  comes  from  crops  grown  prior  to  1893. 
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This  is  chiefly  from  tlie  crops  of  1891  and  1892,  but  sorao  is  from  crops 
prior  to  those.  Such  stocks  have  been  hc'ld  principally  by  largo  g:ro^- 
ers.  Some  damage  to  such  stocks  is  reported  from  Michigan  and  Wash 
ington,  and  from  a  few  points  in  other  States.  The  amount  remaining 
in  farmers' hands  is  divided  as  follows:  Winter  wheat,  eighty- three  and 
one-half  million  and  spring  wheat  thirty  and  one-half  mDlion  bushels. 
The  following  table  shows  the  amounts  remaining  in  farmers'  hands 
from  1883  to  1894,  inclusiye.  The  average  for  the  twelve  years  is  some- 
thing over  J 32,000,000  bushels. 


Tear. 

Cr,)i.d  of 

lirovloa^ 

years. 

1804 

1803 

Buiheh. 
n96, 132, 000 
515, 949, 000 
611.  7?^,  000 

1802 

1891 

399, 262, 000 

1800 

490, 560, 000 

1889 

415.868,000 

In  fanners' 

hautls 

Mr.rch  1. 

Buihrls. 

Per  ct.  , 

114,000.000 

28-8 

135,  000, 000 

28-2 

171,000.000 

28 

112,000,000 

28-2 

156,000,000 

31-9 

112,000,000 

26-9 

Your. 

Crops  of 

I)roviou!* 

years. 

1888 

456, 329, 000 

1887 

457  218,000 

1886 

357,112,000 

1885 

512,  765, 000 

1884 

421, 068, 160 

1833 

604, 166, 470 

In  famierH'  haods 
March  1. 


Buhels. 

rtrei. 

132, 000, 000 

28-9 

122.000.000 

26-7 

107,000,000 

30-1 

169,000,000 

33 

119,000,000 

28.8 

143, 000, 000 

28-4 

The  following  table  presents  the  official  estimates  of  production  and 
the  distribution  for  food,  seed,  and  exportation  for  the  years  1882 
to  1892,  inclusive.  The  aggregate  of  these  estimates  of  production 
is  5,142,000,000  busliels.  From  this  has  been  exported  to  foreign  coun- 
tries, in  grain  and  flour,  about  1,482,000,000 bushels;  the  amount  used 
for  seed  has  been  near  592,000,000  bushels,  and  for  food  on  the  basis 
of  4^  bushels  x>er  head  as  heretofore  estimated  by  the  Department, 
3,055,000,000  bushels,  making  a  total  of  about  5,129,000,000  bushels 
distributed. 


Yenr. 

rr<MliiCtion. 

For  fooJ. 

For  »e<Ml. 

Ezportations. 

Total 
diatrlbatcd. 

1882 

Bushels.        1       Bu.'hcls. 
504,  ISo,  470  !         230.000.000 

Bushels. 
.52,770,312 
54,683,389 
55, 260, 239 
51,474,906 
51,528,658 
53, 009, 982 
54,012,702 
53,973,000 
56,582,000 
54,508,000 
64.000,000 

Bushels, 
147,811.316 
111,534,182 
132, 570, 307 

91,565,794 
153,804,970 
119, 625, 344 

88,600.743 
109,400,467 
106,181,316 
225,663.812 
191,912,635 

Busksls. 
450,581,628 
422, 217, 571 
548. 836, 606 

1883    

421.085.160 
512  765.000 
357.ir>,000 
457,218.000 
456,  32-3. 000 
415, 868, 000 
490. 5G0,  COO 
390,  '262. 000 
611,780,000 
615,919,090 

256.000,000 
261, 000, 000 
267, 000. 000 
271. 000, 000 
277.  OCO.  000 
28:J.  000, 000 
289,000,000 
295.  COO,  OOO 
302,000.000 
304,000,000 

1884 

1885 

413,  O40. 700 
476,  333,  62B 
440,  CJ5, 326 
425,613  445 

1886 

18.^7 

18?8 

lSv9 

]S00 

462, 403. 467 
457  76.1  .116 

1891 

582,irj,8tt 
549,912.036 

ISI2 

Total 

5, 142, 114, 630  ;     3, 055, 000. 000 

691,809,188 

1,4B1,702,946 

5,128,512,134 

Average 

407, 4<>l,  900 

277, 727, 273 

63, 800, 836 

134, 700, 263 

4013, 228, 376 

The  rei>orts  of  the  corresiwndents  of  the  Department  throughout  the 
great  wheat-surplus  States  indicate  a  new  factor  in  the  consumption  of 
wheat,  viz,  the  feeding  of  that  grain  to  hogs  and  other  stocky  a  fact  due, 
as  declared,  to  the  unprecedentedly  low  prices,  the  claim  being  made 
that  tiiis  mode  of  disi>osing  of  the  cereal  is  profitable  as  compared  with 
marketing  it  for  human  food. 

The  following  tables  show,  first  by  sections,  second  by  States,  the 
crop  of  1803,  the  stock  in  farmers'  hands  on  March  1, 1804,  the  amount 
consumed  in  the  county  where  grown,  and  the  amount  shipped  out  of 
the  county  where  grown: 
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SeotioBB. 


Crop  of  1803. 


Stock  on  h«Dd  Mar.  1, 
1804. 


Estimated  for  coanty 
coDsomptioiL 


Dittribntioii  bejoad 
eoimty  lines. 


New  England .... 

Middlo 

Soulliom 

TVesterii 

Honntain  Begion 
Pacific 

Total 


BtuhOt. 

245,000 

28,454,000 

87, 767, 000 

267, 381, 000 

6,758.000 

55, 527, 000 


79,770 
12,137,080 
10,442,510 
72, 224, 230 
1,902,780 
17,273,100 


806,182,000 


114, 050, 560 


Perct. 
82-6 
42-7 
27-6 
27 
28*2 
31-1 


Su»heU. 

238,760 
16, 146, 140 
24, 334, 530 
96,754,220 
8.543,860 
13,001,260 


28-8 


154,018,770 


PereL 
97-6 
56-7 
64*4 
80-2 
62-4 
23-4 


6,340 
12,307.800 
18.432,470 
170, 626, 780 
3,214,140 
42,525,740 


88-9 


242,113,230 


Pm-eC 

43-3 
»-• 

47 -« 
76 -« 


fl-1 


States  and  Terri- 
tories. 


Crop  of  1693. 


Stock  on  hand  Mar. 
1,1894. 


Consumed  in  county 
where  grown. 


Shipped  oat  of  coua- 
ty  where  grown. 


Maine 

Now  Hampshire 

Vermont 

KewYork , 

New  Jersey ... . 
Pennsylvania ... 

Delaware , 

Maryland , 

Virginia 

North  Carolina. 
Bonth  Carolina . 

Georgia , 

Alabama 

Mississippi 

Texas 

Arkansas 

Tennessee 

West  Virginia  . 

Kentucky 

Ohio 

Michigan 

IndiacA 

Illinois 

Wisconsin 

Minnesota , 

Iowa 

Missonri 

Kansas 

Nebraska 

Boath  Dakota.. 
North  DakoU.. 

Montana 

Wyoming 

Colorado 

New  Mexico.... 

Arizona 

Utah 

Nevada 

Idaho.. 

Washington.... 

Oregon 

CalSbmia 

Total 


BiuTUU, 

72,000 

36,000 

138,000 

•,846,000 

1,794,000 

18,352.000 

1,462,000 

6,722,000 

8.681.000 

5,938,000 

927,000 

1,783,000 

893,000 

27.000 

4,533,000 

1,370,000 

7,443,000 

4, 578, 000 

10,584,000 

88,917,000 

19,921.000 

85,579.000 

16,507,000 

8,664,000 

80.695,000 

6,749.000 

15,288,000 

23,252.000 

10,688,000 

20,521,000 

26,488,000 

084.000 

95,000 

1.817.000 

665,000 

192,000 

1,458,000 

82,000 

1, 515. 000 

9.884,000 

10,791,0C0 

34,852,000 


BuihtU. 

15,120 

9.450 

55,200 

2. 875, 320 

681,720 

8,258,400 

821.640 

1.546,060 

2,864,730 

2,078,300 

185.400 

846.600 

66,810 


Pm-cL 
21 
27 
40 
42 
88 
46 
22 
23 
88 
86 
20 
20 
17 


906,600 

438,400 
2,009,610 
1,610,740 
2.857,680 
13, 620, 050 
5,976,300 
9. 250, 540 
4,031,820 
2,429.920 
7,673,750 
2,862,150 
4,127,760 
6,115,440 
8, 847, 680 
4,925,040 
4.494,460 

873,600 
81.850 

454,250 

139,650 
63.360 

879,080 
22.140 

439.850 
8,953.600 
8,561,030 
9,758,560 


890, 132, 000 


114,059,560 


20 
82 
27 
83- 
27 
86 
80 
26 
26 


86 
27 
22 
86 
24 
17 
40 
88 
26 
21 
83 
26 
27 
29 
40 


Busheli. 

71,280 

35,000 

132.480 

4, 176. 060 

1, 291, 680 

10, 093, 600 

584,800 

8,024,900 

4. 514, 120 

6,462.960 

927,000 

1,646,350 

857, 630 

27,000 

8,490.410 

1, 013. 800 

8,870,360 

8.433,500 

6,715,360 

17,901,820 

7,769,190 

18,520,020 

4,962,240 

6, 458, 320 

8,287,650 

-3,914,420 

6,115,200 

6.510,560 

4, 275. 200 

4,925,040 

8,965,700 

495, 020 

95,000 

599. 610 

678,550 

167.040 

874,800 

67,240 

666,600 

1,482,600 

2,805,660 

8,713,000 


28-8 


154,018,770 


Peret. 

99 
100 

96 

61 

72 

65 

40 

45 

52 

92 
100 

95 

91 
100 

77 

74 

62 

75 

64 

46 

89 

88 

82 

63 

27 

68 

40 

28 

40 

24 

15 

63 
100 

83 

87 

87 

60 

82 

a 

16 
26 
25 


Btuhela. 
720 


6,520 
1,668,940 

502,320 
8,258,400 

877,200 
8, 697, 100 
4,166,880 

475,040 


8S,6») 
85,870 


1, 042, 590 

856,200 

8,572,640 

1,144,500 

4,868,640 

21, 016, 180 

12, 161, 810 

22,056,980 

10,644,760 

8,205,680 

22,407,850 

2,834,580 

9.172,800 

16,741,440 

6.412,800 

16.595,960 

22,472,300 

438,980 


1, 217, 390 

86,450 

24,960 

683,200 

14,760 

848,400 

8.401,400 

7,985,340 

26,139,000 


88*9 


242,113,230 


P^rtU 

1 


4 
89 
28 
45 
00 
66 
48 

8 


S3 

90 
48 
26 
48 
64 
81 
«8 
88 
8T 
71 
41 
•0 
71 
•0 
76 
85 
47 


•7 
13 
18 
40 
18 
56 
86 
74 
75 


61  1 


Average  farm  prices  of  wheat  for  the  years  1880-1S9S, 


States. 


1880. 


1881. 


1882. 


1883. 


1884. 


1885. 


1888. 


Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missoari 

Kansas 

Nebraska 

South  Dakota ) 

North  Dakota j 

United  Stotea 


$0.93 
L02 
.97 
.99 
.95 
LOO 
.87 
.82 
.89 
.70 
.73 


$1.81 
1.29 
1.26 
1.27 
1.22 
1.19 
1.06 
1.06 
1.19 
1.05 
.97 


$0.90 
.96 
.90 
.90 
.86 
.90 
.82 
.70 
.85 
.67 
.67 


$0.95 
.99 
.96 
.95 
.92 
.88 
.80 
.80 
.88 
.78 
.70 

.72 


$0.74 
.75 
74 
.67 
.63 
.60 
.50 
.55 
.62 
.45 
.42 

.46 


$0.96 
.01 
.84 
.86 
.81 
.76 
.70 
.67 
.77 
.65 
.57 

.63 


$0.71 
.74 
.73 
.70 
.60 
.68 
.61 


.58 

.47 

.61 


.951 


1.192 


.911 


.646 


.771 


.687 
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SUtes. 

1887. 

1888. 

1889. 

1890. 

1801. 

18M. 

188S. 

Ken  tacky. - 

$0.73 
.75 
.74 
.72 
.70 
.64 
.50 
.61 
.62 
.01 
.53 

$0.90 
.97 
.98 
.94 
.93 
.96 
.92 
.85 
.88 
.88 
.83 

.91 

$.072 
.76 
.74 
.71 
.70 
.70 
.71 
.63 
.04 
.56 
.52 

.60 

$0.02 
.91 
.90 
.88 
.87 
.83 
.81 
.80 
.83 
.77 
.76 

.70 

$0.90 

.92 

.01 

.86 

.85 

-.84 

.78 

.81 

.80 

.73 

.73 

C       .72 

{       .70 

#0.67 
.68 
.67 
.64 
.63 
.62 
.61 
,60 
.58 
.52 
.50 
.61 
.52 

$0.67 
5T 

Ohio 

Mi^higaa 

.if 

XVt<l(mi4 T-r-        --^-TTT       -.- 

AB 

Illinois 

.51 

WitcoDsin 

.54 

"M^inn  AJinfA 

N. 

Iowa 

.49 

Mlaaouri 

.46 

KAHBAA       r.'.  ..........             r....T. 

.42 

Kebraska 

.46 

Boath  DakotA 

.44 

Korth  Dakota 

.41 

United  States 

.681 

.926 

.698 

.838 

.839 

.024 

.531 

Average  export  piice  of  wheat. 


Tear. 

Average 
price. 

Year. 

Average 
pnoo. 

1877-'78 

$1.34 
1.07 
1.24 
1.11 
1.10 
1.13 
1.07 
.802 

18S.^-'86 

$0,876 
896 

1878-'70 

1886-'87 

1870-'80 

1887-88 

653 

1880-'81 

1888-'89 

.837 

1881-82 

1889-90 

633 

1882-'83 

1830-91 

.936 

1883-'84 

1801-92 

1  03 

18fti-'85 

1892-'93 

.86 

Weight  of  wheat  per  hufhcU 


Year. 

Weight 

per 
bashel. 

Measured 
bosheld. 

Weight  in 
poonds. 

Baahels  of 
60poanda. 

1885 

67-0 
58-4 
58-5 
56-5 
57  7 
67-2 
58-5 
67  5 
67-6 

857,112,000 
457,218,000 
456, 329, 000 
415, 868,  000 
490,500,000 
399,  262,  000 
611,780.000 
515, 949,  000 
89Q,1J2,000 

20,869.787,000 
26,686,032,000 
26,702,852,300 
23,485,066,800 
28, 287, 039, 600 
22, 854,  954, 200 
35,758,807,400 
29, 661, 220, 000 
22,833,692.000 

639,496,446 
444,777,202 
445,047,538 
391. 417, 781 
471. 460, 663 
860, 915, 901 
695.960,137 
494,353.667 
860,661.536 

188C 

1887 

1888 

1889 

Ig90 

Ig"^! 

1802 

1893 

Wheat  crop  of  1S9S, 


l^tates  and  Territories. 


"Weight 

per 
bashel. 


Bashels  of 
crop,  1893. 


Weight  in 
pouuds. 


Bnshela  of 
60  pounds. 


Maine 

Kew  Hampshire . 

Vermont 

Ck»nuecticut 

New  York 

New  Jersey 

Pennsylvania . . . . 

Delaware 

Maryland........ 

VirginiJi 

Korth  Carolina  .. 
South  Carolina... 

Georgia 

Alabama 

Mississippi 

Texas 

A|'V;yTii|«iif ,, 


Pounds. 
58 
51 
57 
58 
56 
60 
59 
58 
69 
60 
69 
67 
67 
50 


67 
58 


72,000 

35,000 

138,000 


4,170,000 
1,785,000 
7,860,000 


i^j  ■■ 


'100 
100 

too 

KM) 
lOO 

,000 

'.JJ  7.000 
1,7       i«0 

4,;.  J  .100 

1,  ;j:i^,  ow 


383, 376, 000 

107, 640, 000 

1,082,768,000 

84,796,000 

896,  598,  000 

612, 179, 000 

350, 342. 000 

52, 839, 000 

88,781,000 

22,008,000 


258, 381, 000 
79,400.000 


69,606 

29,756 
131.  lUd 


6,889,006 
1,794.006 
18,046,136 
1.413,267 
6.609,967 
6,536,317 
6.839,038 
680,666 
1,646.356 


4,806,356 


Aa03- 


-32 
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Wheat  crop  of  1S93 — Continued. 


States  and  Territories. 


Tennessee 

West  Virginia 

Kentacky 

Ohio 

llicbigan 

Indiana 

niineia 

Wisconsin 

Minnesota 

Iowa 

Missoori 

Kaasaa 

Kobras):  a 

South  Dakota 

North  Dakota 

SffoAtana 

Wyoming 

Colorado 

Now  Mexico 

ArizoAa 

XJtnh 

Nevada 

Idaho 

Washington 

Oreffon 

Camumia - 

Total  and  arerage 


Weight 

per 
buaheL 


Poundt. 
58 
59 
58 

59 
58 
58 
55 
50 
56 
57 
55 
55 
57 
57 
58 
CI 
53 
59 
59 
59 
59 
60 
51 
59 
61 


Bushels  of 
crop,  1893. 


7,443,000 

4,578,000 
10,584^000 
38,917,000 
19,921.000 
35,579,000 
15, 507. 000 

8,664,000 
30,695,000 

6,749.000 
15.288,00» 
23,252,000 
10. 688, 000 
20, 521.  000 
26,  438, 000 
934,000 
95,000 

1,817,000 
065,000 
192. 000 

1. 458,  000 
82,000 

1,  515, 000 

9, 884, 000 
10, 791, 000 
34,852,000 


57.61    896,132,000 


Weight  in 
pounds. 


431. 691. 000 

270, 102, 000 

013,872,000 

2. 296. 103, 000 

1.155, 418, 060 

2,063,582,000 

852,885,000 

485,184,000 

1,718,920,000 

384.693,000 

840,840.000 

1,278,860,000 

609,216,000 

1,169.697,000 

1,533,404,000 

50. 974, 000 

5.605.000 

107,203,000 

39,235,000 

11, 828, 000 

86,022,000 

4,920,000 

77,265,000 

583,156,000 

658,251,000 

2,056,268,000 


22, 833, 692, 000 


Bashela  of 
OOponiftds. 


7,1»4,9« 

4, 501, 706 
ia,231,SM 
38,  ass,  383 
19,256,967 
34, 393, 031 
14,214,759 

8, 988. 400 
2S,648,«8r 

«.  411,  559 
14,014.090 
21,314,333 
19,153,600 
19,494,950 
25,556,733 

940.  ser 

93,417 

1,736.717 

653,917 

188,800 

1,433,700 

82,000 

1, 287.  750 

9, 719, 267 

10.970.850 

34,271,133 


380,561,631 


IFlieat  inapection, 
NEW  YORK. 


Grades. 

1880. 

1800.                    1891.          1          1892. 

1^3-         j       5  years. 

Cars. 

Per 
cent. 

Cars. 

Per 
cent. 

Cars. 

1 

Per 
cent 

Cars. 

Per 
cent 

C«»-   Ic^ft. 

Winter: 

Stato  and 
extra 

No.l 

No.2 

No.3 

All  other.. 
Spring: 

N6.1 

No.2 

No  3  ... 

102 

18 

607 

638 

1.149 

1,229 

263 

6  1 

•7 

35*4 

24  1 

48-7 

68  1 
12-4 

75 
80 

1.518 
75 

3,788 

1,891 
1,101 

1-4 
•6 

27-7 
1-4 
69 

43  1 
25  1 

146 

42 

20,480 

638 

8.421 

11,487 

8,928 

240 

8,164 

•5 
•2 

08-9 
2  1 

28-3 

00-9 

20-9 

1-8 

16-9 

148 
63 

19,084 
1,880 
9,099 

18,210 

'•^ 

6,797 

•5 

•2 

04  1 

4*0 

80-0 

56*0 

18-3 

•8 

24-9 

41 

4 

6,271 

439 

8.843 

8,898 

329 

•3 

"ii'-i* 

3-7 
23-0 

23*8 
8  0 

114 

29 

9.404 

631 
6,259 

6,273 

1,972 

03 

2,708 

•5 

•1 

3o-0 

2-4 

19-0 

23-7 

7v4 
•3 

All  other .. 

624 

29-6 

1,896 

31  g 

2. 663 

16  0 

10-2 

Total.... 

4,745 

9,874 

48,606 

1  53,081  1 

16.072 

26,452 



Winter 

2,629 
2.116 

55-5 
44-6 

5,480 
4,388 

66  4 
44-4 

29,727 
18.778 

61-3 

88-7 

29,764 
23.817 

66  1 
43-0 

9,587 
•,485 

69-7 
40-8 

15,437 
11,015 

6!r«-4 
41*6 

DETROIT. 


Grades. 

1888. 

1889. 

1800. 

1801.       '       1892. 

1893. 

ATerafr*» 
for  6  years. 

Cars. 

Per 

cent. 

Cars. 

Per 
cent. 

Cars. 

Per 
cent. 

Cars. 

^ll\o^- 

Per 
cent. 

Cars. 

1.966 
9.658 
1,674 
1,030 

Per 
cent. 

13-7 
07-4 
11-7 
7-2 

Cars. 

Per 
cent. 

No.l 

8,012 
6,963 
8,582 
1,121 

23 
43-6 
26-2 
8-2 

1,669 

4,127 

2,373 

867 

17-6 

46-2 

36-6 

9-7 

2,071 

4,982 

790 

867 

23-8 

o  j«rr 

18-9 
08-8 
3-7 
9-6 

2,491 
7.938 
3,613 
1.367 

17-5 
66-9 
17-7 
8-9 

2.261 
6,941 
1,883 
1,007 

18-0 

67-1 

15-5 

8-8 

No.2 

67-2  8,979 
9ll      863 
9-9j  1.245 

No.3 

Ail  other 

Total 

13,678 

8,936 

8,716j 13,044 

14.209 

14>824' 12.151J 
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Wheat  inspection — Continued. 
MTLTT-ATTKEE. 


Grades. 


Spring: 

No.  1 

No.2 

N(k3 

No.  4 

Another 

Winter 

No.2 

Xo.3 

All  other 

Mixed  winter  and 
pprine: 

No.^ 

No.3 

Total 

Spring 

Winter 

Mixed  winter  and 
spring 


Cars. 


Per 

•    cent. 


G03 

590 

1,675 

2,720 

951 

505 

1,058 

311 


256 
148 


8,862 


6,551 
1,907 

404 


9-2 
9  1 
25-6 
41-6 
14-5 

26-5 
65-5 
18 


63-4 
86-6 


73-9 
21-5 


4C 


1890. 


Cars. 


834 
1,047 
2,182 
1,822 

590 

595 

1,492 

323 


390 
225 


9.500 


6,475 

2,410 

615 


Pot 
cent. 


1801. 


C."-   c^eS. 


12-9 
16-2 
33-7 
28-1 
9  1 

24-7 
61J^ 
13-4 


63-4 
36-6 


68  1 


1,647 

4,052 

1,412 

350 

851 
733 
154 


219 
70 


15  1 
18-7 
46  1 

16  1 
i 


Cars. 


1,6U 
1,269 
5.444 
2,325 
10 


49  0*     4, 013 
42-21     1,( 
8  -a        1251 


75-8 
24*2 


10,816 


8,789 


26-41    1,738 


6-5 


2S9 


81-2 
16  1 


2-7 


227 
54 


16,159 


Per 


15-4 
11.9 
50 

21-7 
•1 

77-4 

20-2 

2-4 


80-8 
19-2 


10,692 
6,186 

281 


66-2 
82-1 


1-7 


Cars. 


4,46C 

1,387 

3,701 

574 

124 

1.488 
652 


178 
110 


*12, 674 


Per 


10,246. 
2,140. 


.Average  fan 
5  years. 


Cars. 


Per 
cent. 


1,774 
1,189 
3,411 
1,772 
405 

1,400 
997 


254 
121 


15-8 
10-3 
29-4 
15*3 
3-6 

12-8 
8-6 
1-6 


2-2 

1 


11,602| 

"8,55Tt  737 
2,676  23  1 

375,    3-2 


*0,720car.<)  reueired  iu  1833  were  not  iaspected.    This  would  make  tho  total  receipts  19, 400  carloads. 

CHICAGO. 


Gfsdes. 


Winter: 

No.l 

No.2 

No.3 

Below  3  , 

Spring : 

No.  1 

No.2 

No.3 

Below  3.. 


Total. 


Winter . 
Spring.. 


Cars. 


Per 


8.... 
3,763  26 
7,60li  62-2 


8,165|  21-8 


4,746  39-6 
5,059:  42-2 
2,168   18-2 


26,530'- 


14,537:  64-8 
11,9931  45-2 


Cars. 


5,282 
14,276 
8,766 

2 
6,593 
4,306 
2.504 


Per 


22-8 
61-2 
16-2 


49-2 
82-1 

18-7 


30,729[ 

2.t,  324!  63-5 
13,405,  36-5 


Cars. 


Per 
c«nt. 


-  7 
7.30S 
6,197 
1,918 


47-4 
46-2 
12-4 


5,8&4f  40-5 
6,840   47 
1,821,  12-5 


to,  970. 


15.425;  61-5 
14,545    48-5 


Cars. 


iPer 
cent. 


18,106 
22,910 
7,020 


87-8 
47-6 
14-6 


3... 
11,864;  38 
16,5191  52*9 
2,827     9-1 


r9,844'. 


48, 131 
31,213 


60-7 
39-3 


1892. 


Cars. 


I  Per 
cent. 


219 

21,268 

28, 213 

6,536 

1 
8,604 
16,655 
4,694 


85,990 


•4 
87-8 
60-2 


Cars. 


Per 
cent. 


7,179 
16, 511 


11-6   2.994 


12  1 
27-9 


Average 
for  6  years. 


Can. 


I  Pot 
cent. 


40  -1 
10.499;  19-8 
15,651   30  1 


5-1   4,233     8 


66     17,: 
15 -41  1,1 


28 -6113, 352'  22  6}  8,491   16 

r,118;  28 -911. 083;  21 

9951    3-4|  2,C55     5 


59,15i' '52,952. 


56,236   65 -4^26,  C_ 
29,754    34-6  32,465 


45  130. 723   58 
54-9  22,229  42 


ST. 

Loxns. 

Grades. 

1888. 

1« 
Cars. 

». 

1 

1« 

Per 
cent. 

'       1691. 

1 

1892. 

1893. 

Average 
for  6  years. 

Cars. 

Per 
cent. 

Per 
cent. 

Cars. 

9 

Cam. 

Per 
cent. 

Cars. 

1 
11,444 
6,798 
3,816 

227 

5,159 

1,560 

370 

274 

Per 
cent. 

C--|c^l 

C-cISl 

Winter; 

Ko  1 

J 

1 
2 

No.2 

X0.3 

8,274 
6,129 
2,670 
2,360 
477 

24 

38 

4 

22 
41  1 
17  •« 
16-8 
3-2 

17-9 

60-7 

28-4 

8 

5.724 
4,787 
1,817 
2,227 
331 

2 
2 

63 
2 

39-8 
33-3 

9  2 
15-5 

2-2 

2-9 

2-9 

91-8 

2-9 

7,328 
3,089 
1,049 
1,142 
370 

68 

83 

41 

6 

56-4 

23-8 

81 

8-8 

2-9 

34-4 

41-9 

20-7 

8 

16,' 644 
7,519 
2,346 
1,921 
420 

278 
809 
119 

67-7 

26  1 

8  1 

6-7 

1-4 

35-9 
48-5 
15-6 

46-2 
27-4 
16*4 
10  1 
•9 

70  1 
21-2 

5 

87 

7,392 
5,267 
2,286 
1,062 
292 

41 
70 
27 

46 

82 

18-9 
6-5 
1-8 

•2 
•4 

•2 

8.634 
6,597 
2,246 
1,869 
353 

928 
359 
110 

48 

42*9 
27-8 

No.  4 

HI 

Rejected 

Other 

9-3 

18 

^•"•SlJa 

4-6 

No.3 

1-8 

Reiocted 

Other 

•5 
•2 

Total 

15,044 

14,457 

13,185 

29,611 



32,149 

16,427| 

20.146 

Winter 

14,010 

99  1 
•9 

14,368 
69 

99-5 
•5 

12,987 
198 

985 

1-5 

^^ 

97-4 
2-6 

24,786 
7,363 

77  1116, 2891-99  ^ilS,  702 
22-9^       13A         'fl!  1.444 

92*8 

SnrinfF 

7-2 

*  Besides  this,  1,005,557  sacks  of  wheat  were  inspected  In  this  market,  graded  aa  follows:  No.  2  red 
winter,  590,727;  No.  3  red,  247,253;  No.  4  red.  112,415;  rejected,  47,370;  no  grade,  7,792  sacks. 
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Wheat  ins2)€ction — Continued. 
MINNEAPOLIS. 


Grades. 


No.l 

No.2 

Xo.3 

Kejectod . 
Otb«r.... 


1888. 


Care. 


1880. 


Cars. 


Per 


18S0. 


1891. 


I 


1892. 


Cars. 


Per 


43,914!  61  W,  .11 2  59-9 

18-8|18,169!  24-4 

6 -31  e.OCOl    8-5  6,446'    7-3 

9-6i  4,888;    6-9  3,48?;    4-7 

7-2  3,050     4 -31  2,7361    8  7 


38. 872j  5.3  -1 
15,4071  21 -8  13,40; 

4,442] 
0,773 
5,057 


Care. 


Per  I 


Cars. 


Per 

Cl'Ut 


Total 70,551 ,71,810 

I  I 


60,596 
16, 303 
6,008 
6,042 
5,424 


.74,850 94,433 


J 


64-2  61,083 
17-3  24,274 
6  -4  8, 698 
5-7'  7,286 


53-7 

21-3 

7-6 


;   AvermgB 
for6  jeariL 


Cars. 


62. 407 
16,  655 
2,553 


6-4-  5,774 


6-4,  12.515;  11       1,244 


.{113,866| 188,633, 


70-4  51.897^  60-7 
18 -sin,  389!  20-1 

2-91  5,534 

6-5'  5.708 

1  -4;  5, 004 


I 


.85,623 


6-4 
6*8 
5-8 


SUPPLY    AND     DISTRIBUTION     OP    'WHEAT     POR    T^WENTY-PIVH 

YEARS. 

It  lias  for  many  years  been  assumed  in  all  estimates  of  food  con- 
suinption  made  by  this  Department  that  tho  average  quantity  of  wheat 
consumed  in  tlio  United  States  is  4^-  bushels  per  capita.  On  this  basis, 
with  a  po])ulati()u  estimated  for  September  1,  1893  (midway  between 
March  1, 1893,  and  March  1, 1894),  at  67,188,250,  the  total  quantity  of 
wheat  consumed  for  food  in  the  United  States  would  be,  in  round  num- 
bers, 314,000,000  bushels.  The  consumption  for  seed  in  the  spring  and 
fall  of  1893  is  estimated  at  49,000,000  bushels,  making  a  total  of  363.- 
000,000.  Adding  to  this  the  exports,  the  visible  supply  on  March  1, 
1894,  and  the  supply  in  farmers'  hands  at  the  same  date,  as  shown  by 
recent  returns  to  this  Department,  we  get  the  following  statement  as 
to  the  distribution  of  the  wheat  supply  during  the  year  ending  March 
1,  1894: 

Millions  of  bnahels. 

Consumption  for  food 314 

Consumption  for  seed 49 

Exports 176 

Visiblo  snpply  Mareli  1 ,  1894 76 

Snpply  iu  farmera'  hands  March  1, 1894 114 

Total  distribution 729 

Tho  supply,  on  iLe  other  hand,  was  reported  as  follows: 

Visible  supply  March  1»  1893 79 

Supply  iu  farmers'  hands  March  1,  1893 135 

Crop  of  1893 396 

Total  supply 610 

Apparent  discrepancy 119 

There  is  reason  to  doubt,  however,  whether  the  consumption  of  wheat 
for  food  during  the  year  ending  March  1,  1894,  has  been  as  great  as 
4§  bushels  per  capita.  It  is  not  probable  that  there  has  been  any 
reduction  in  the  quantity  of  wheat  bread  actually  eaten,  but  in  the 
matter  of  waste  there  was  a  wide  margin  for  retrenchment.  During 
the  pinching  times  of  tho  past  fall  and  winter  many  a  crust  and  many 
a  fragment  of  stale  bread  which  ordinarily  would  have  found  its  way 
to  the  swill  barrel  has  undoubtedly  been  used  to  satisfy  human  hunger 
or  to  ward  it  off.  This  has  been  tho  case  not  merely  in  occasional 
instances  but  in  thousands  of  families ;  for,  besides  the  cases  of  pinching 
want  ai-ising  from  actual  loss  of  employment,  there  has  been  a  still 
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larger  number  in  which  enii)loyment  has  been  only  partial,  or  in  which 
wages  have  been  materially  reduced.  Even  among  many  of  those  in 
comfortable  circumstances  there  has  been  increased  care  in  the  saving 
of  food  for  the  benefit  of  the  needy  on  whose  behalf  the  appeals  for 
help  have  been  so  frequent  and  so  urgent.  If  the  cheapness  of  wheat 
during  the  period  in  question  may  seem  to  have  been  favorable  to  a 
continued  use  of  an  unstinted  supply  of  bread,  it  must  be  observed,  on 
tlie  other  hand,  that  the  price  of  baker's  bread  has  not  generally  fallen, 
and  that  the  large  proportion  of  our  mban  populations  who  depend  on 
such  bread  have  not  received  the  normal  benefit  due  them  as  a  result 
of  the  low  price  of  wheat. 

Another  point  which  has  a  bearing  on  the  extent  to  which  the  sup- 
ply, as  indicated  above,  has  been  drawn  upon  for  actual  consumption  is 
found  in  the  extreme  probability  that  the  supply  in  the  hands  of  con- 
sumers and  dealers  is  in  the  aggregate  considerably  smaller  than  it  was 
a  year  ago.  This  "invisible"  part  of  the  total  supply  has  been  tiacitly 
assumed  to  be  constant,  and  therefore  has  cut  no  figure  in  the  current 
discussions  of  supply  and  distxibution.  But  there  can  be  no  doubt 
that  in  periods  of  business  depression  there  is  a  large  body  of  con- 
sumers whose  lack  of  means  to  make  fresh  purchases  leads  them  to 
use  up  the  supplies  on  hand  much  more  closely  and  stintingly  than 
ordinarily.  This  condition  of  affairs  reacts  to  a  greater  or  less  extent 
on  the  dealers  who  supply  such  consumers,  causing  a  postponement 
of  purchases  on  their  part  corresponding  to  the  i>ostponenient  of  the 
exhaustion  ol  their  stocks  due  to  the  like  action  on  the  part  of  their 
customers. 

After  the  change  has  once  gone  into  effect  the  stream  of  supply  will 
flow  on  in  the  usual  volume  unless  there  has  been  an  actual  decrease 
of  consumption;  but  if  such  a  change  in  the  habits  of  a  large  body  of 
consumers  took  place  between  March  1,  1893,  and  March  1,  1894,  its 
effects  would  inevitably  appear  in  a  compaiison  of  the  stocks  on  hand 
at  the  two  dates,  since  those  on  hand  on  March  1,  1894,  would  neces- 
sarily be  larger  than  they  would  have  been  had  the  "invisible  supply^ 
between  the  wheat  market  and  the  consumer's  mouth  been  kept  up  to 
its  customary  level.  In  other  words,  for  every  million  bushels  rep- 
resented by  a  reduction  of  this  invisible  supply  there  is  just  a  million 
bushels  more  in  the  visible  supply  or  the  supply  in  farmers'  hands  than 
there  would  have  been  if  the  invisible  supply  had  not  been  so  reduced. 

How  far  a  proper  allowance  on  the  score  of  such  considerations  as 
those  just  presented  would  go  towards  removing  the  discrepancy 
between  supply  and  distribution,  as  above  presented,  it  is,  of  course, 
difiicult  to  estimate  with  exactness;  and  it  may  not  be  worth  while  to 
attempt  any  estimate,  in  figures,  under  such  conditions. 

It  should,  perhaps,  be  noted  in  this  connection  that  according  to  one 
very  recent  commercial  estimate  which  has  attracted  considerable  atten- 
tion, the  stock  in  farmers'  hands  on  March  1, 1893,  was  87,000,000  bush- 
els greater  than  the  estimate  of  the  Department  of  Agriculture  made 
it.    The  figures  compare  as  below : 

Bushels. 

Recent  commercial  estimate 222,000,000 

Official  Btatement  ill  March,  1893 135,000,000 

DilVereuco 87, 000, 000 

The  same  estimate  makes  the  wheat  crop  of  1893  to  have  been 
460,000,000  bushels,  or  64,000,000  bushels  in  excess  of  the  estimate  of 
this  Department,  and  infers  also  from  "  a  careful  and  thorough  review 
of  the  data  of  distribution"  for  the  years  1890,  1891,  and  1892  that  the 
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Department  underestiinated  tLe  crops  of  those  years  by  an  amount 
aggregating  177,000^000  bushels,  an  average  annual  undcrestimat©  for 
those  years  of  59,000,000  bushels. 

It  is  not  intended  here  to  discuss  the  commercial  estimate  just  cited. 
In  any  case  it  is  not  to  be  taken  for  granted  that  the  apparent  discrep- 
aney  between  the  figures  on  supply  and  those  on  distribution  for  March 
ly  1894,  is  chargeable  wholly,  or  even  to  any  considerable  extent,  to  the 
official  estimates  for  the  last  year.  To  say  nothing  of  the  possibility 
that  preceding  croi>8  have  been  underestimated — and  in  years  of  excep- 
tional abundance,  such  as  1801  and  1892,  there  was  a  manifest  tendency 
in  that  direction — authorities  are  far  from  being  unanimous,  as  many 
writers  assume  them  to  be,  in  regard  to  the  average  consumi>tion  of 
wheat  per  capita  for  human  food. 

Either  an  underestimate  of  production  or  an  overestimate  of  con- 
sumption in  preceding  years  would  imply  that  the  stock  in  existence  on 
March  1, 1893,  in  farmers'  hands  or  elsewhere,  was  larger  than  com- 
puted,* and,  if  so,  there  has  been  more  to  draw  upon  during  the  past 
twelve  months  than  the  610,000,000  bushels  shown  by  the  figures  already- 
presented.  Ko  pretension  is  made  to  infallibility  on  the  part  of  the 
Statistical  Division  of  the  Department  of  Agriculture.  It^  of  course, 
aims  at  exactness  and  honestly  endeavors  to  attain  it,  but  it  can  prom- 
ise no  more  than  approximations  to  the  desired  knowledge.  Its  crop 
reports,  however,  cover  a  vast  field  of  inquiry  as  to  the  factors  involved 
in  estimating  production;  and  it  certainly  has  not  neglected  during  the 
past  year  to  make  full  use  of  its  large  facilities  for  obtaining  correct 
information. 

It  has  been  said  above  that  authorities  are  not  agreed  as  to  the  aver- 
age consumption  of  wheat  per  capita  in  the  United  States.  Mr. 
Rdward  Atlanson,  who  has  given  careful  study  to  the  question  of  food 
consumption,  says:*  "The  average  ration  of  wheat  flour  to  each  adult 
person  in  the  United  States  is  well  ascertained  to  be  1  barrel  each 
year."  He  rates  as  adults  all  persons  of  10  years  old  and  upwards,  and 
counts  2  children  under  10  as  the  equivalent  of  1  adult  in  respect  to 
their  consumption  of  this  item  of  food.  Assuming  the  ratio  between 
such  children  and  the  total  population  to  have  been  the  same  as  that 
shown  by  the  census  of  1890,  and  estimating  the  total  population  for 
September  1  of  each  year  on  the  basis  of  the  census  figures  for  June, 
1890,  and  the  estimates  of  the  Government  actuary  for  June  1  in  each 
of  the  other  years,  we  have  the  following  figures  for  the  last  five  years: 


Yoar^. 

Esliniatea  for  Sept.  1- 

Total  popu- 
lation. 

Eqairalent  in 
persons  of 
10  years  and 
upwards. 

1889 

61, 622, 313 
62, 967, 188 
64,352,250 
65,758,750 
67, 188, 250 

54. 139, 3«2 

1830 

55,320,954$ 

nyn 

56,537,828 

\SXl           

57, 773, 533 

J89J 

59, 029, 446 

The  per  capita  estimate,  always  used  by  our  predecessors  in  the 
Department,  would  give  a  consumption  of  4|  bushels  per  ca^nta  on  the 
population  shown  in  the  left  hand  column;  whereas  the  estimate  used  by 
Mr.  Atkinson  would  give  us  an  average  consumption  of  1  barrel  of  flour 

*  S«o  kia  **  Industrial  Progress  of  tho  Nation,"  pp.  34  to  38,  inclusive.  Care  should 
be  taken  by  the  reader  to  keep  in  mind  the  distinction  between  per  capita  and  per 
adult  in  what  follows. 
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each  on  the  smaller  numbers  presented  on  the  right  Taking  all  grades 
of  flour  into  account  the  average  quantity  of  wheat  to  the  barrel  can 
hardly  be  more  than  4|  nor  less  than  4^  bushels.  Bringing  together 
the  figures  on  distribution  and  supply  for  the  twelve  months  ending 
March  1, 1S94,  on  each  of  these  hypotheses  as  to  the  consumption  of 
wheat  for  food,  we  get,  in  millions  of  bushels,  the  following  statement: 


Iteina. 


Diatrlbuiion: 

Exports 

CoDBiunptioii  foreoed 

Consumption  for  food 

Visible  rapply  Man^h  1. 18M. . . . 
In  farmers*  nanda  March  1, 1894. 

Total 

Snpplj  (as  shown  above) 

Apparent  discrepancy 


Consomption  at — 


4f  bushels    4|  bushels 
por  adult,     per  adult. 


170 
40 

275 
73 

lU 


600 
GIO 


176 
49 

266 
76 

114 


681 
610 


71 


If  the  consumption  for  food  during  the  past  twelve  months,  after 
making  allowance  for  the  increased  quantity  of  wheat  fed  to  animjds, 
has  been  smaller  than  usual,  or  if,  as  we  have  seen  reason  to  believe,  it 
has  come  in  part  out  of  what  may  be  called  the  **  invisible  supply ''  in 
existence  on  March  1, 1893,  and  not  wholly  out  of  the  610,000,000 
bushels  comprised  in  the  supply  as  set  down  above,  the  discrepancy 
which,  on  the  basis  of  the  Atkinson  estimate  of  flour  consumption  in 
ordinary  years,  would,  as  we  have  just  seen,  be  from  71,000,000  to 
80,000,000  bushels,  wDl,  of  course,  be  still  further  reduced. 

It  has  been  stated  above  that,  according  to  one  commercial  estimate 
cited,  the  supply  of  wheat  in  farmers'  hands  on  March  1, 1893,  was 
222,000,000  bushels.  This  is  87,000,000  bushels  in  excess  of  the  estimate 
of  the  Department  of  Agriculture  for  the  same  date,  Mr.  Dodge's  figures 
making  the  wheat  in  farmers'  hands  on  March  1, 1893,  to  have  been 
only  135,000,000  bushels.*  It  is  claimed,  moreover,  that  the  commercial 
estimate  in  question  is  the  result  of  special,  independent  investigation, 
and  not  a  mere  derivative  whose  correctness  is  dependent  on  that  of 
other  items  of  the  same  estimate ;  and  it  consequently  admits  of  consid- 
eration apart  from  these  other  items.  Suppose,  then,  that  we  exi)eri- 
mentally  substitute  it  for  the  Department  figures  on  "supply  in  farmers' 
hands  "  in  each  of  the  foregoing  statemente  as  to  supply  and  distribu- 
tion for  the  year  ending  March  1 ,  1894,  and  note  the  result  of  the  change, 
the  quantities  being  given  in  millions  of  bushels. 


Items. 

Supply. 

Diatri- 

bution. 

A. 

Supply. 

Distri- 

bution. 

B. 

Supply. 

Dlfltri- 

bution. 

C. 

Yislblosupply  Mar.  1,1893 

79 
223 
896 

79 
222 
396 

79 
223 
396 

In  fanners  hands  Mar.l,  ISSii 

Crop  of  1893 

Exported  dnrintr  Tear 

i76 
49 

314 
76 

lU 

170 
49 

275 
76 

114 

176 

IT  Rod  for  seed 

49 

Used  for  food 

266 

Visible  supply  Mar.  1, 18W 

76 

Infarmers'liandsMar.l,  18^ 

114 

Totals 

WJ 

729 
32 

697 

7 

690 

697 
16 

681 

Apparent  excess 

*  The  same  commeroial  estimate  makes  the  supply  in  farmers'  hands  on  March  1, 
1894, 138,000,000  bushels,  or  24,000,000  bushels  more  than  the  quantity  shoTvn  by  the 
present  statement  of  the  Department  on  the  same  subject. 
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In  column  A  the  consumption  for  food  is  i>laced  at  4%  bushels  per 
capita,  in  column  B  at  4§  bushels  per  adult,  and  in  column  G  at  4 
bushels  per  adult,  the  word  "adult"  being  used  a«  already  explained. 
All  the  items  except  the  estimate  for  food  consumption  are  alike  in  the 
three  columns  and  the  difference  in  the  figures  on  total  distribution  is, 
therefore,  the  result  of  the  difference  in  the  estimates  upon  this  one 
point.    It  will  be  seen  that  if  the  old  official  estimate  for  wheat  con« 
sumption  (that  used  in  column  A)  be  adhered  to  the  distribution 
exceeds  the  supply  by  32,000,000  bushels,  while  if  the  cohsumptiou  ii 
estimated  on  the  Atkinson  basis  of  1  barrel  of  flour  per  a<lult  tiie  sup-    , 
ply  exceeds  the  distribution  by  7,000,000  or  by  16,000,000  bushelk 
according  to  the  quantity  of  wheat  taken  as  the  equivalent  of  the  barrel 
of  flour.    Thus,  on  the  supposition  that  the  quantity  of  wheat  in  farm- 
ers' hand^  on  March  1, 1893,  was  as  largely  underestimated  as  is  claimed 
by  the  commercial  publication  whose  estimate  has  been  thus  tentatively 
used,  the  discrepancy  between  the  figures  on  6ui)ply  and  those  on  dis- 
tribution for  the  past  year  is  reduced  within  very  narrow  limits.    It  i0 
deemed  more  probable,  however,  that  while  theDepartment  estimate  as 
to  wheat  in  farmers'  hands  a  year  ago  may  have  been  too  low,  the  appar- 
ent deficiency  in  the  supply,  when  compared  with  apparent  distribution, 
has  been  covered  in  considerable  part,  as  already  suggested,  by  con- 
'  sumption  out  of  the  invisible  supply  rather  than  out  of  the  visible  sup- 
ply or  out  of  the  stocks  in  the  hands  of  farmers. 

No  opinion  is  here  expressed  as  to  the  correctness  of  the  estimate 
given  by  Mr.  Atkinson.  It  is  considerably  lower  than  that  heretofore 
used  in  the  estimates  of  the  Department  of  Agriculture  and  falls  still  a 
little  further  below  the  estimates  of  some  of  our  agricultural  and  com- 
mercial papers.  But  the  prominence  of  that  writer  and  the  careful 
attention  he  is  known  to  have  given  to  questions  connected  with  the 
national  food  supply  entitle  to  respectful  consideration  an  estimate  in 
wliich  he  has  felt  the  degree  of  confidence  indicated  by  his  statement 
that  "the  average  ration  of  wheat  flour  to  each  adult  person  in  the 
United  States  is  well  dscertained  to  be  1  barrel  each  year."  If  we  take 
4J  bushels  of  wheat  as  the  equivalent  of  a  barrel  of  flour,  this  estimate 
oil  barrel  of  flour  i)er  adult  will  give  an  average  for  the  entire  popula- 
tion of  rather  more  than  3*95  bushels  per  capita,  and  if  we  take  4| 
bushels  to  the  barrel,  it  will  give  an  average  of  nearly  4*1  bushels  per 
capita.  In  view  of  the  rather  wide  disparity  between  the  estimates  used 
by  recognized  authorities,  a  new  and  careftd  investigation  on  the  sub- 
ject of  our  average  consumption  of  wheat  seems  desirable.  But  in  the 
meantime  it  may  not  be  amiss  to  remind  those  who  adopt  some  of  the 
higher  figures  that  there  is  a  large  population  in  the  South — ^particu- 
larly the  colored  people  of  that  section,  numbering  over  7,600,000  in 
1890 — among  whom  com  is  the  staple  cereal  and  wheat  but  little  used. 

Whatever  may  be  the  fact  as  to  the  rate  of  consumption  for  food,  or 
as  to  other  elements  entering  into  the  qucvstion  of  distribution  and  suj)- 
ply,  it  is  obvious  that  the  figures  for  a  single  year  do  not  afford  a  basis 
of  sufficient  width  to  admit  of  erecting  upon  it  a  superstructure  of 
trustworthy  conclusions.  Even  in  ordinary  times  the  liability  to  error 
growing  out  of  the  increase  of  the  "  visible  "  supply  at  the  expense  of 
the  "invisible"  supply,  or  vice  verna^  during  the  year  taken  for  exami- 
nation would  be  considerable.  And  in  such  an  exceptional  year  as  the 
twelve  months  just  closed,  it  would  be  markedly  great.  In  crop  esti- 
mates, estimates  of  consumption  for  seed  and  for  food,  and  estimates 
of  the  supply  in  farmers'  hands  there  is,  of  course,  more  or  less  liability 
to  error.    And  there  are  also  sources  of  uncertainty  arising  from  the 
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existence  of  stocks  of  wheat  and  flour  elsewhere  than  in  those  recep- 
tacles in  which  they  receive  the  commercial  name  of  "visible  supply.^ 
Were  the  figures  on  supply  and  distribution  complete,  any  discrepancy 
between  them  would  demonstrate  the  existence  of  error  at  some  poin^ 
while  agreement,  on  the  Qther  hand,  though  not  so  conclusive,  would 
at  least  afford  a  presumption  in  favor  of  the  substantial  accuracy  of  the 
estimates  entering  into  each  side  of  the  account. 

But  in  view  of  the  incompleteness  of  existing  data,  especially  such 
as  would  serve  to  show  the  total  supply  in  the  country,  including  flour, 
at  any  given  time,  a  comparison  for  a  single  year,  as  already  observed, 
can  afford  no  adequate  basis  for  trustworthy  conclusions.  If  a  longer 
period  bo  taken,  the  disturbing  effect  of  any  change  occurring  after  its 
commencement  in  the  proportions  between  the  known  and  the  unknown 
elements  of  total  supply  in  existence  is  lessened  by  distribution,  and 
the  possibility  of  drawing  trustworthy  inferences  from  the  results  of  a 
comparison  between  the  known  or  estimated  elements  of  supply  on  the 
one  side  and  distribution  on  the  other  is  proportionately  increased. 
Suppose,  then,  that  we  take  a  period  of  five  years  ending  ynth  the  1st 
of  March,  1894,  and  see  what  results  we  shall  obtain  upon  each  of  the 
suppositions  heretofore  mentioned  in  respect  to  the  quantity  of  wheat 
consumed  as  food  in  the  United  States.  The  following  table  contains 
the  available  data  for  a  comparison  extending  over  a  period  of  that 
length,  quantities  being  expressed  in  millions  of  bushels: 


■0P 


.^W, 


Quantities  couaumed. 

Export 

s  plus  consump- 
tion 

i 

For 

J 

■c—  *^„.i 

1 

Years  ending  Mar.  1  — 

tit  ita 
)»ro- 

duced. 
(«) 

Quan- 
tities 
export- 
ed. 

At4» 
bushels 

per 
capita. 

At  1  barrel  of  flour 
per  adult  assuming 
the  wheftt  in  1  bar- 
rel to  Imv— 

il  bush-     4^  bush- 
els,            els. 

Sum  of 

col- 
umns 3, 
4,  and  5. 

8 

Suniof 

col- 
umns  3, 
4.  and  6. 

0 

Sum  of 

col- 
umns  8, 
4  SBdT. 

.1 

4       1       5                0 

244 
249 
251 
260 
266 

10 

1890 

490 
399 

;                   1 
98              54            !>88 

253 
258 
264 
270 
275 

440 
445 
562 
552 
531) 

405 
409 
526 
615 
600 

8M 

IftOI 

98 
206 
191 
176 

53  294 
50  1         300 

54  !        307 
49  1        314 

400 

1892 

612 
616 
396 

510 

1893 

506 

1804 

491 

Total 

2,  413 

769 

266  1     1.503 

1,320  1        1  27H 

2,638 

2,355 

2. 808 

'  — 

a  It  will,  of  course,  be  understood  that  the  quantity  produced  during  the  year  ending  March  1, 1890, 
was  the  crop  of  18H9,  and  so  on  for  the  other  years. 

Striking  a  balance  for  the  five  years  on  each  of  these  suppositions  as 
to  the  consumption  of  wheat  for  food,  we  get  in  millions  of  busliels  the 
following  results: 


Visible  supply  Mar.  1,1889 

In  farmers'  hands  Mar.  1, 1889 

Crops  of  18K9, 1890. 1891,  1892,  and  1893  . 

Visible  supply  Mar.  1, 1894 

In  farmers'  hands  Mar.  1. 1604 

Exports  plus  consumption  Mar.  1, 18o9, 
to  Mar.  1 , 1 894 


Total... 
Excess  . 


Supposition  2. 


Supi»o8ition  1. 


a^»,>i.r    ;    Bistri-       c..„«:,.        Bistri- 
Snpply.      j,^^^^^      Supply.      j^„^^^^ 


32 
112 

2,413 : 


70 
114 


2,538 


32 

112 

2,413 


2,355 


Supposition  3. 


2,557 


2,728 
171 


2.557  I 
12  1 


2.545  I 


o2 

112 

2,413 

76 

114 

2,308 

2,557 
59 

2,498 
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It  tlms  appears  that  if  wo  take  the  Atkinson  estimate  as  to  £aod 
consumption  and  allow  4J  bushels  of  wheat  to  the  barrel  of  flour,  the 
supply  exceeded  the  known  distribution  by  59,000,000  bushels,  or  xui 
average  of  11-8  million  bushels  a  year.    But  if  from  the  59,000,000 
bushels  we  should  deduct  the  quantity  used  for  other  purposes  than 
buman  food,  including  that  fed  to  animxds  and  any  that  may  possibly 
have  been  used  in  distilleries  or  breweries,  as  well  as  the  amounts  lost 
by  fire,  shipwreck  on  the  lakes,  or  otherwise,  this  average  would    be 
somewhat  reduced.    If  we  take  the  same  estimate  and  allow  4§  bushels 
to  the  barrel  the  excess  of  supply  over  the  known  distribution  is  only 
12,000,000  bushels,  or  an  average  of  2-4  million  bushels  a  year.     This 
would,  perhaps,  be  hardly  sufficient  to  cover  the  quantities  lost  and 
used  for  other  purposes  than  human  food.    But  the  correspondence 
between  the  figures  on  supply  and  those  on  distribution,  on  this  hypoth- 
esis as  to  the  consumption  of  food,  is  certainly  exceedingly  close. 

Of  the  two  estimates  in  regard  to  the  quantity  of  wheat  used  in  the 
production  of  a  barrel  of  flour  the  lower  is  the  one  that  for  years  past 
has  been  used  by  the  Department  in  reducing  flour  to  its  equivalent  in 
wheat;  and  information  received  from  large  milling  firms,  who  keep 
accurate  records  on  this  subject,  indicates  that,  taking  both  winter  and 
spring  wheat  into  account,  4^  bushels  is  a  sufficientiy  high  average. 
Indeed,  a  somewhat  lower  one  might  seem  justified;  for  one  very  impor- 
tant establishment  returns  the  average  -for  three  years  in  the  case  of 
spring  wheat  at  a  small  fraction  less  than  4J  bushels  of  60  pounds  each, 
and  estimates  the  average  for  winter  wheat  at  about  4^  bushels.    The 
figures  of  the  census  would,  however,  indicate  a  general  average  for  the 
year  ending  May  31, 1890,  of  4-76  or,  say,  4|  bushels.    The  results  differ 
from  season  to  season,  according  to  the  quality  of  the  crops,  but  ordi- 
narily the  difference  is  very  small.  The  tendency  is  toward  a  reduction 
of  the  average  as  the  use  of  the  most  improved  milling  machinery 
becomes  more  and  more  general  throughout  the  country. 

If,  instead  of  the  estimate  used  by  Mr.  Atkinson,  that  which  has  been 
used  by  the  Department  of  Agriculture  be  accepted  as  correct,  the  figures 
on  distribution  {see  supposition  1  in  the  last  table)  exceed  those  on 
supply  by  171,000,000  bushels.  The  figures  on  exportation  must  be 
regarded  as  accurate,  and  if  we  also  consider  those  in  relation  to  wheat 
consumed  for  seed  to  be  correct,  we  shall,  on  this  supposition  as  to  the 
consumption  for  food,  be  driven  to  the  conclusion  that  the  crop  esti- 
mates for  the  five  years  under  consideration  have  fallen  short  of  the 
actual  production  during  the  same  period  by  171,000,000  bushels,  to 
which  something  must  be  added  for  losses  and  for  uses  other  than  for 
hu»au  food.  If  we  should  add  16,000,000  bushels  to  cover  such  items, 
making  the  total  deficiency  187,000,000  bushels,  this  would  raise  the 
total  production  for  the  five  years  from  2,413,000,000  to  2,600,000,000 
bushels,  and  would  make  the  deficiency  of  the  estimates  7*2  per  cent. 

If  the  error  in  respect  to  area  were  assumed  to  be  4  i>er  cent,  the 
corresponding  error  in  the  rate  of  yield  necessary  to  account  for  the 
results  indicated  above  would  be  a  fraction  over  3*3  per  cent.*  If  the 
consumption  has  been  at  all  overestimated,  the  percentage  for  under- 
estimate of  production  must  be  correspondingly  reduced;  and  if  the 
true  consumiition  has  been  as  low  as  the  Atkinson  estimate  makes  it,  the 
estimates  of  production  have  either  been  almost  exactly  correct  (see 

*  It  may  seem  at  first  sight  that  if  an  error  of  7*2  were  distributed  between  area 
and  rate  of  yield  in  such  a  manner  as  lo  assign  an  error  of  4  per  cent  to  the  former, 
the  error  in  the  latter  would  be  just  3-2  percent;  but  an  analysis  of  the  2)rob]«m 
will  at  once  show  that  this  is  not  the  case. 
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sapposition  2  in  tlie  last  table)  or  have  been  about  2  per  cent  too  liigh 
(see  supposition  3). 

It  is  elaimftd  by  somo  agricultural  and  commercial  papers  that  to  the 
visible  supply  should  be  added  the  commercial  stocks  of  wheat  in  Cali- 
fornia and  those  in  small  elevators  and  elsewhere  in  other  parts  of  the 
country ;  but  these  are  probably  about  balanced  by  stocks  on  hand  five 
years  ago  in  corresponding  situations,  and  consequently  need  not  be 
taken  into  account. 

Let  us  see  now  how  these  several  estimates  in  regard  to  the  average 
consumption  of  wheat  for  food  fit  in  with  the  other  items  of  supply 
and  distribution  for  a  longer  period.  The  years  beginning  with  March 
1,  can  not  conveniently  be  used  for  this  purpose,  and  it  will  bo  necessary 
to  take  the  fiscal  years  beginning  July  1  in  connection  with  the  crops 
harvested  near  the  beginning  of  such  fiscal  years.  If  we  take  the  ten 
years  beginning  July  1, 1879,  and  ending  June  30, 1889,  they  will  over- 
lap the  five-year  period  already  considered  by  only  four  months — that 
is,  by  the  time  from  March  1  to  June  30,  inclusive. 

Statistics  as  to  the  stock  on  hand  at  the  beginning  of  this  decade  can 
not  readily  be  obtained,  if  at  all;  but  the  difference  between  the  stocks 
at  its  beginning  and  end  can  not  have  been  large  enough  to  affect  the 
results  in  any  material  degree  where  so  long  a  period  is  in  question. 
Taking,  then,  the  production  on  the  one  side,  and  exports,*  seed,  and 
consumption  for  food  on  the  other,  wo  get  in  millions  of  bushels  the 
following  results: 


Prodnction,  1379-1888 

Net  exports  for  ten  fiscal  years  beginning  July  1,1879 

TTsed  for  seed 

Used  for  food 


Tottil  exports,  seed  and  food 

KxcsHS  of  Rupply  over  distribution. 
Average  annual  excess 


A. 

Consumption 

entimatod  at 

4]  busbols  per 

capita. 


1,337 

538 

2,566 


4,455 


4,441 


I 


14 
1-4 


B. 

Consumption 

estimated  at 

4f  buebels  per 

adult.* 


1,337 

533 

2.251 


4,455^ 


4,129 


320 
32  6 


C. 

Consumption 

estimated  at 

4  J  bushels  per 

adult.* 


1,337 

533 

2.174 


4, 4r»5 


4. 019 


406 
40-6 


*  Adults  being  reckoned  as  already  explained 


It  will  bo  seen  that  taking  consumption  for  food  at  4|  bushels  per 
capita  there  is  an  almost  exact  correspondence  for  this  decade  between 
production  and  distribution,  the  average  annual  excess  of  the  former  over 
the  latter  being  only  1,400,000  bushels.  This  may,  perhaps,  be  insuffi- 
cient to  cover  other  forms  of  consumption  and  losses  by  fire,  flood,  etc., 
but  the  excess  on  the  basis  of  the  two  other  estimates  for  food  con- 
sumption (32,000,000  bushels  per  annum  in  the  one  case  and  40,600,000 
in  the  other)  would  seem  to  err  far  more  widely  in  the  opjiosito  direc- 
tion. This,  of  course,  assumes  that  the  estimates  of  production  for 
these  years  are  substantially  correct. 

In  considering  the  preceding  decade  (that  comprising  the  crop  years 
from  1860  to  187S  and  the  ten  fiscal  years  extending  from  July  1, 1869, 
to  June  30,  1870),  the  consumption  for  seed  from  1860  to  1875  is  esti- 
mated on  the  basis  of  the  area  ior  those  years,  there  being  no  estimates 

^  Thuee  ar«  tho  net  exports  obtained  by  deductiDj^  tbo  imports  from  tho  exports  of 
domestic  and  foreign,  l)nt  they  do  not  ditt'erjuateriaUy  from  tlio  exports  of  domestic. 
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of  seed  consumption  ou  record  iu  the  Department  reports  for 
period.    The  figures  for  tliat  decade  are  given  below : 


this 


A.  I  B.  C. 

Consumption   '    Cousuniption       Consumptiom 

C6tiuint«<l  at    I    C8tJniat«(l  nt        efitimated  at 

4}  bufiholH  ]>er  .  4§  bnsliolA  per  '  4|  baahels  per 

capita.  adult.'         I         adult.* 


Prodiiclion,  1869-1878 

Xct  exr'wtsforten  fiscal  years  beginning  July  1, 1869  '        72S 

UHed  for  peotl 367 

CJsed  fur  food 2,001 


Totul.esporta,  soctl  and  food 

ExooKS  of  Bupply  over  di:*! ribution . . . 
Kxce,**s  of  distribution  over  supply  . . . 

Averag©  annual  exc«*s  of  supply 

Average Hunnal  deficiency  ot  supply  . 


2.033  1 2,9.')2 

I        728 

1        367 

1,761 


I 


3,  oro 

I 


2.S50 


70 


16-7 


728 
367 


2,933 


2,79S 


139 


13-9 


♦Adults  being  rockoncnl  as  already  explained. 

It  thus  appears  that  if  avo  put  the  cousuniption  for  food  at  4i|  bushels 
per  c  apita,  the  crops  for  the  ten  years  do  not  suffice  to  cover  the  three 
main  elements  of  distiibution,  but  fall  short  of  doing  so  by  an  aggre- 
gate of  107,000,000  bushels,  or  an  average  of  10,700,000  bushels  a  year, 
besides  leaving  nothing  for  losses  and  for  uses  other  than  for  seed  and 
food.  On  the  hypothesis  that  consumption  for  food  amounted  to  4^ 
bushels  per  adult,  the  supply  exceeded  these  main  elements  of  distii- 
bution by  70,000,000  bushels,  or  an  average  of  7,000,000  bushels  a  year. 
If  losses  and  other  minor  elements  of  distribution  were  deducted  from 
this  surplus,  it  Mould  be  reduced  within  still  narrower  limits.  On  the 
hypotliesis  that  the  consumption  for  food  amounts  to  only  4^  bushels 
per  adult  the  surplus  amounts  to  130,000,000  bushels,  or  an  average  of 
13,900,000  a  year,  and  would  still  be  quite  large  if  a  reasonable  fidlow- 
ance  were  made  for  losses,  etc. 

We  see,  then,  that  for  the  i)criod  1809-1878  the  estimate  of  4f  bushels 
of  wheat  per  adult  is  the  one  that  accords  most  closely  with  the  figures 
on  production  and  on  other  elements  of  distribution. 

For  the  period  1879-1888  it  is  the  estimate  of  4§  bushels  i>er  capita 
that  best  accords  with  the  other  official  figures  on  x)roductiou  and  dis- 
tribution, and  the  correspondence  is  extremely  close. 

On  the  other  hand,  for  the  five-year  period  lS8i)-1803  the  estimate  of 
4§  bushels  per  adult  again  takes  the  first  place  in  respect  to  closeness 
of  correspondence  with  the  other  items  of  the  account. 

It  is  to  be  noted  that  no  one  of  the  three  food  estimates  considered 
is  presented  as  a  mere  derivative  from  the  other  elements  of  supply 
and  distribution.  There  is  reason  to  believe  that  some  commercial 
estimates  are  obtained  by  simply  deducting  the  sum  of  the  exports  and 
seed  for  a  series  of  years  from  the  estimated  ])ioduction  for  the  same 
period  and  dividing  the  remainder  by  the  estimated  population.  Such 
an  estimate,  if  correct,  would  give  the  total  consumption  for  all  pur- 
poses other  than  seed;  but  its  correctness  is,  of  course,  dependent  on 
that  of  the  other  elements  used  iu  the  comiiutatiou,  and  it  htis,  there- 
fore, no  independent  value  as  an  aid  in  testing  the  accuracy  of  the  fig- 
ures Oil  productiouj  since  tliese  form  the  chief  one  of  the  other  elements 
in  question. 

If  we  assume  the  substantial  correctness  of  the  crop  reports  in  all 
three  of  the  periods  considered,  the  examination  of  the  middle  period 
gives  ns  results  tending  strongly  to  establish  the  accuracy  of  the  esti- 
mate of  4§  bushels  per  capita  as  the  quantity  consumed  for  food,  while 
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the  results  of  our  examination  of  the  first  and  third  would  tend  to 
prove  that  the  estimate  of  4§  bushels  per  adult  is  much  nearer  to  the 
truth. 

On  the  other  hand,  if  we  should  assume  the  correctness  of  the  first  of 
these  estimates  as  to  food  consumption,  the  crop  estimates  of  ISTd- 
1888  would  be  strikingly  corroborated,  while  those  of  1869-1878  and 
1889-1893  would  be  proved  too  low.  But  if  we  should  assume  the 
accuracy  of  the  second  estimate  as  to  food  consumption,  the  case  would 
be  reversed,  the  crop  estimates  for  1869-1878  and  1889-1893  being  in 
that  case  substantially  confirmed,  while  those  for  1879-1888  are  found 
much  too  high. 

It  would  certainly  be  an  advantage  to  have  an  independent  estimate 
of  food  consumption  sufficiently  exact  and  certain  to  serve  as  a  trust- 
worthy test  for  the  accuracy  of  the  statistics  of  production,  but  the 
facts  disclosed  by  our  examination  of  the  figures  for  the  last  twenty-five 
years  hardly  indicate  that  this  desideratum  has  as  yet  been  attained* 
The  evidence  is  not  on  record  that  there  has  at  any  time  been  an 
inquiry  as  to  the  quantity  of  wheat  consumed  for  food  comparable  in 
respect  to  its  extent  and  fullness  with  that  which  takes  place  every 
year  in  respect  to  production;  aiid  for  the  present  it  would  seem  that 
the  statistics  on  the  latter  subject  must  stand  or  fall  on  their  own 
merit. 

THIS  "VSTHBAT  CROP  OP  THB  ^9VORI.D. 

The  following  table  shows  the  world's  production  of  wheat  by  coun- 
tries for  the  year  1893  as  compared  with  that  of  1892  and  1891.  The 
latest  official  returns  for  the  difi'erent  countries  were  used  wherever 
available.  In  certain  cases  these  official  statements  are  preliminary 
and  may  be  changed  by  the  corrected  estimates.  There  is  little  doubt, 
for  instance,  that  the  estimates  for  Germany  and  Russia  will  be  reduced 
by  the  final  returns.  Many  countries  make  no  official  estimate  of  wheat 
production,  and  in  such  cases  the  most  trustworthy  commercial  esti- 
mates were  taken.  The  bushel  used  is  the  Winchester  bushel,  which 
has  a  capacity  of  2,lo0'42  cubic  inches.  Where  quantities  were  given 
by  weight  they  were  reduced  to  bushels  undf^r  the  assumption  that  60 
pounds  of  wheat  make  a  Winchester  bushel.  The  crops  of  the  coun- 
tries in  the  Southern  Hemisphere  are  those  gathered  in  November  and 
December,  1892,  and  in  January  and  February,  1893. 

In  North  America  the  total  production  of  wheat  in  1893  was 
447,479,000  bushels,  a  decrease  of  nearly  127,000,000  as  compared  with 
the  preceding  year  and  of  237,000,000  as  compared  with  1891.  The 
large  extension  of  the  wheat  area  in  Argentina  brought  up  the  produc- 
tion of  South  America  from  51,000,00:)  iu  1892  to  82,000,000  in  1893,  an 
increase  of  01  per  cent.  Europe  produced  27,000,000  bushels  more  in 
1893  than  in  the  preceding  year.  Asia's  share  of  the  world's  wheat 
production  was  340,000,000  bushels  as  against  290,000,000  in  1892  and 
345,000,000  in  1891.  Africa's  crop  was  35,500,000,  an  increase  of 
1,000,000  bushels  over  1892.  Australasia's  outturn  stood  at  41,000,000 
bushels  as  compared  with  30,000,000  in  1892  and  33,000,000  in  1891. 
The  total  world's  crop  of  wheat  for  1893  is  estimated  at  2,385,360,000 
bushels,  which  is  less  by  7,000,000  than  the  crop  of  3892  and  exceeds 
the  crop  of  1891  by  about  21,000,000  bushels. 
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The  wheat  crop  of  the  world. 


CountrieB. 


United  Sfrat^ . 


Canada: 

Ontario 

Manitoba 

ICest  of  Canada  . . , 

Total  Cnaoda. 


Mexico. 


Total  North  America . 


Argentina. 

Chfl© 

Umguay. . . 


Total  Sonth  America. 


Austria 

Hungary 

Croatia  and  Slaronia. . . . 
Boaniaand  Herzegovina. 

Uolgiura 

Bulgaria 

Doumorlc 

France 

Germany 

Great  Britain 

Ireland 

(Jreoc6 

Italy 

Xetnerlands 

Portugal 

Koiuiiauia 

Kussia 

Poland 

The  Caucasus^ 

Sorvia 

Spain 

Sweden 

Norway 

Switzerland 

Turkey  in  Europe 

Cyprus 


Total  Europe  . 


India 

Aaiatic  Turkey  . 

Persia 

Japan 


Total  Asia . 


Algeria 

Capo  Colony. 

M:;;:::: 


Total  AfHca. . 

New  South  TValei.. 

Victoria 

South  Australia 

Western  Australia. , 

Tasmania 

New  Zealand 

Qaeensland 


Total  Australasia . 


Recapitulation  by  continkmts: 

North  America 

South  America 

Europe 

Asia 

Africa 

Australasia 


1891. 


BuBhelt. 
61U780,0«) 


I 


BvtheU. 
6)5,949,000 


BuskeU. 
300,132,000 


33,584,000 
23, 19«,  000 
4,041,000 


CO. 721, 000 

12, 000,  COO 

"oS,  501,000 


33,000,000 
14.000,000 
3,000.000 


50,000,000 


28,783,000 
14, 454, 000 
4.945,000 


48, 182, 000 


21, 731, 000 
15, 616, 000 
4,000,000 


41,  347,  000 


10, 000, 000 


10,000,000 


574,131,000 


30.000.000 
18,000,000 
3,292.000 


51,292,000 


41. 
139, 

7, 
1, 

ir*. 

40, 

4, 

220. 

85, 

74, 
2, 
5, 
141, 
3, 
7, 

45, 
168, 

12, 

74, 
5. 

71, 
4, 

3, 
30, 
2, 


071.0(0 
278,000 
000,000 
800.000 
560.000 
902,000 
66G.0e0 
353,000 
750,000 
401,000 
615,000 
675.000 
456,000 
504,000 
000.000 
672,000 
846,000 
681,000 
000,000 
000,000 
349,000 
341,000 
400,000 
300,000^ 
000,000 
000,000 


1,206,620.000 


256,704,000 
40,000,000 
20, 630. 000 
18, 277, 000 


344,611.000 


1,406.93S,000 


206,640,000 
49,000.000 
18  567,000 
15,737,000 


289.944,000 


20,184,000 
2.046.000 

11,140.000 
4, 25G,  000 


43, 626.  GOO 


19,399,000 
2,813.000 
8.252,000 
4,000,000 


34,464,000 


3,  049, 000 
12,751.000 

9,399,000 
466.000 
643.000 

6, 724, 000 
208.000 


3,064,000 

13,679,000 

6.436.000 

296.000 

938,000 

10,258,000 

392,000 


32,839,000  I 


35,963,000 


684.501.000 

50,000,000 

1,208,620.000 

344,611,000 
43, 626. 000 
32,839,000 


574, 131, 000 

51,292,000 

,406.933,000 

289,944,000 

34,464,000 

35.963,000 


Grand  total 2,364,197,000  1    2,392,727,000 


447,470,000 


56,750.000 

19,200.000 

5,694,000 


81.644,000 


42,000,000 

158.000.000 

7.316,000 

2,000,000 

17, 500, 000 

26.941.000 

5.000,000 

277, 857. 080 

119, 748,  OOO 

50,800,000 

1.666,000 

6.500,000 

U9. 605, 000 

5.500,000 

5,000,000 

59,588,000 

821,497,000 

21,554,000 

60,000,000 

6,000,000 

86,000.000 

4, 006,  OOO 

400,000 

2,509,000 

24,000,000 

2,000,000 


1,433,666,000 


266,806,000 
45,000,000 
19,000,000 
15,  000, 000 


345,806.000 


19,000.000 
4,014.000 

10.000.000 
2,500.000 


35,514.000 


6. 817, 000 
14, 815,  000 
9, 240. 000 

429,000 
1, 019. 000 
8, 378. 000 

463.000 


41. 161,  000 


447, 479, 000 

81,644.000 

1,433,666,000 

345.896.000 
35,  514, 000 
41, 161, 000 


2,385.360.000 
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The  quotations  given  below  Lave,  for  the  most  part,  been  furnished 
by  the  secretaries  of  the  boards  of  trade  cf  tlie  different  cities  named: 

Wholesale  prices  of  principal  agricultural  products  at  leading  cities  in  all  sections  of  ths 

United  States, 


I>ato. 


Boston. 


CORX  (per  bnshel). 

No\r  York,     i       AtlaaU. 


Pec.  1, 1S92. 
Jan.  3, 189.i. 
Feb.  1,1803. 
Dec.  1, 1893. 
Jan.  2,1894. 
Feb.  3,1891. 


Steamer  mixed.] 
$0. 54  to  $0. 55 

.51  .5Ul 

.46 


Xo.  S  mixed.    ] 
$0.51itof0.51l 


.50i 

.54J 
.44i 
.41i 
.42i 


.5Ui 
.I'll 


Wliitf. 

$0.58 
.53 
.60 
.55 
.53 
.55 


Xew  Orleans. 

So.  9  ynixed. 
^.51 

$«.4S  to  .49 
.52 
.40 
.48 
.15 


.47 
.45i 


Cincinnati. 


JVo.  5  mixed. 
$0.43 
$0.40^  to     .41 
.42  .42i 

.  •-!^ 


WHEAT  (pe r  bnshel) . 


Dec.  1,1892. 
Jan.  3,1893., 
Fob.  1,1803. 
Dec.  1,1893.. 
Jan.  2, 1894. 
Fob.  1, 1891. 


No.S  red. 
I  $0.7«tto$0.78j!. 


79i 

.684 
.C64 
.671 


.81 

.805*. 

.6»i'- 

.67|. 

.671'. 


,      2io.8red. 
I  f0.70 

I  .70 

.71 
!  f  0.  GO  to  .  f  0 
!       .  53  .  G9i 

. C9  .  591 


Doc.  1, 1802. 
Jan.  3,189.1., 
Fob.  1, 1893. 
Deo.  1.1893. 
Jan.  2,1894., 
Feb.  I,lrf94. 


Xo.  t  7chiU.     , 
$0.43 
.41 
.43 

.38 
.1>61. 

.38  I 


_  OATS  (per  bnshel). 

Xo.  3  mixed.    \ 

$0.36^; 

$0.  3Ci  to     .  3^4 


$0.36  to 


.34| 


.33i 
.31  I 


Xo.  S  mixed. 
?0.4-l 
.45 
.18 
.43 
.44 
.41 


Xo.  *. 

$0.40  to     .41 
.40  .11 

.;.8 
.:;7i       .1:3 


Xo.  S  mixed. 
$0.S5Jto$0.30 
.34i  .S4t 

.31         .;ii.i 

.31 J  .?.2 

.31 


Six  razeed  state. 


BARLEY  (per  bushel). 


Two-roued  state. \ 


Dec.  1,1892. 
Jan.  3,18D3. 
Feb.  1. 1803. 
Dec.  1,1803. 
Jan.  2,18W., 
Fob.  1,1894. 


$0. 70  to  $0. 75 
.70  ..75 
.70  .75 

.70  .75 

.70  .75 


$0.G5to$0.63  ! \    $0.63 


Xo.  2  fprinn. 


.65 

.65 

.c;i 


.67  !. 
.07  I 
.04 
.03 
.64 


.65 
.Cj 
.58 
.0^ 


o  eo. C7 
.67 

.67 
.CO 
.GJ 
.C) 


II AY  (iKTton). 


Dec.  1,18:>2. 
Jan.  3, 1893. 
Feb.  1,1893. 
Doc.  1,1S03. 
Jan.  2,1804. 
Feb.  1, 1804. 


j  Fair  to  (rood. 
.|16.00to?17.00 


15.50 
15.00 
15.00 
15.60 
15.50 


10.50 
16.00 
16.50 
10.50 
16.50 


Prime  titnotkt/. 

17.00 

$i7.0<U4jl8.00 

17.00 

17.00       18.00 

17.00 


$18.00 
19.00 
19.00 
18.00 
17.00 
18.00 


I  Prime. 

$13.C0to«l4. 


li.OO 
15.00 
11.50 
16.50 
14,50 


15.  50 

16.00 
16.00 
17.00 
16.00 


Xo.  1  timotliy. 
,$10.5*7  to  $11. 00 


11.  '••0 
12.50 
11.00 
11.50 
11.50 


11.50 
13.50 
12.00 
12.00 
12.00 


COTTOX  (prrponnd). 


Dtv.  1,1892. 
Jan.  K,1893. 
Feb.  1,1893. 
Doc.  1. 1S93. 
Jan.  2.  1804. 
Fob.l,  1804. 


Middling  up. 

eo.ooj  I 

.00  J-;  I 

.08.'«' 
.07}^ 
.C8    I 


$0.C0 

.003 
.09  1 
.07j! 

.07i' 


Mi^idlinj.      \ 

.o»i  I 

.09i 

.07.«c' 


ZLiddUnn. 

$0.10 
.1) 

.003 

.07J5 


BUTT7«:R  (per  p^iund ) ._ 


T^>c.  1,1882. 
Jan.  3, 1893. 
Fob.  1,1893. 
Dec  1, 1893. 
Jan.  2,1891. 
Fob.  1.  ISOl. 


Extra  eream-  I 
ery.  \ 

$fl.29  I 
$0.  30  to       .31 
.30 
.28 
.27  .28 

.  '-'6  .  27 


I 


SfaU  dairy, 

$0.  i:g   

.27    

.28    

.23  I 

.25  I t [     $0.28  to 

$0.20  U      .23  ! I 


Fanry  crca.i- 
cnf. 


.'-3 


KPrflS  (por  doroiO. 


Dec.  1.1892. 


Fa* tern  extra.  | 
...!  $0.28  : 

Jan.  3,1893 |$0.2>}to      .32 

Fob.  1,1893 .36 

Dec  1,1893 t      .27  ,28 

Jan.  2;lSfU I  .26 

Feb.  1,1891 .18  , 


State. 


..n 


.17  f 


CO.  20  . 
.22it. 
.  2^  • . 
.20      . 

•  21   •' 


$0, 


!  $0. 19  to 

.12 


2 
:4 
.33 
.21 
.20 
.13 
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WhoUsale  jfi'ices  of  j;rincipal  agiiculiural  products  at  leading  cities  in  all  aeciions  of  Om 

United  ^S^atea— Continued. 

OOBN  (perbnahel). 


Date. 


Chicago.         Hinneapolla.         St.  PaoL 


St  Louis.        San  Fmcisoo. 


Dec  1,1892... 
Jnn.  8,1893..., 
Ffcb.  1,1893... 
Dec  1,1893... 
JftD.  2,1894... 
Feb.  1,1894... 


10.42  to|0.42| 


No.  8  yellow . 


f0.3« 

.40 

$0.81|io.32 

.32 

.32i| 


No.  8  yellow. 

$0.39  to  $0.40 
.37  .38 

.40  ,41 

.83  .84 

.32  .88 

.324         .33 


No.  t. 

$0.8Sito|0.38ft 

.40  '.40^ 

.34 

.81|         .31| 

.831         .83| 


No.  1  vhiU.* 
$Lmto$l.lS 
L07j  1.10 
1.02i  1.0S 
.90  .031 

.00  .»l| 

.00      .on 


WHEAT  (per  buahel). 


Dec.  1, 1892. 
Jan.  8, 1803. 
Feb.  1, 1893. 
Dec.  1, 1893. 
Jan.  2, 1894. 
Feb.  1,1894 


No.iredtcinter. 
$0.71ito$0.71| 
.72  .72i 

.73|         .74 
.«3  .03* 

.60i         .60| 
.00|         .601 


No.  1  northern. 
.66 


.69 
.60 


No.  8  northern. 

$0.62  to  $0.65 
.61  .62 

.61  .65 

.57  .58 

.58  .60 

.60  .601 


No.  f  red  winter.]    No.  2  tphite..^ 
$0.C8i  $1.26ito$l.S 

$o.e7r        - 


OATS  (per  bushel). 


Dec  1,1892. 
Jan.  8,1SD3, 
Feb.  1. 1?93 
Dec.  1,1893 
Jan.  2, 1894 
Feb.  1, 1894 


No.  8  mixed.        No.  8  white, 
$0.31^1  $0.81|to$0.32 


$0,281  to 


.26 


.82 
.27 
.28 


.30J 
.32^ 
27i 
28^ 
.28 


No,  8. 

$0.31 

$0.81i   to  .32 

.81 


.274 


No.  1* 
$1.27ito$1.30 


1.82i 

1.85 

1.05 

LOO 

L15 


1.35 

LOT! 

L» 

1.171 


BARLEY  (per  bushel). 


Dec  1,1892, 
Jan.  8,1893. 
Feb.  1, 1893, 
Doc.  1. 1B93, 
Jan.  2, 1^'Jl, 
Feb.  1,1604, 


Fair  to  choiee. 

fO.  50  to  $0.58 
.52  .65 

.42  .65 

.46  .52 

.42  .59 

.44  .54 


No.  8. 
$0.83  to  $0.38 
.80-         .40 


.80 


.40 

.88 


No.  8. 
$0. 50  to  $0. 55 
.50  .55 

.50  .55 


.50 


Choiee. 
$0.62  to  $0.63 
.60 
.60 
.57 
.55 
.68  .51 


No.  J  ehevttUer.* 
$L  12  to  $1.15 
L16 
L16 
L16 
L16 


HAY  (per  ton). 


Deo.  1,1892 
Jan.  8, 1893 
Feb  1,1893 
Dec.  1,1803 
Jan.  2, 1894, 
Feb.  1, 1894 


No.  2  timothy. 

$11. 00  to  $12. 00 

10.50        11.00 


ILOO 
10.00 
10.00 
0.00 


11.50 
10.50 
10.50 
10.00 


Wild. 
$8. 00  to  $8. 25 
7.50 


6.00 
4.00 
3.50 


r.oo 

6.50 
5.00 
4.00 


Timothy. 
$8. 00  to  $9. 50 
7. 00        8. 00 


t.50 
7.50 
7.00 
7.00 


9.00 
8.50 
8.00 
8.00 


Timothyyfaney. 
$12. 50 
13.00 
14.00 
12.50 
12.00 
12.00 


No.  1  barUy* 
$8.00to  $9.0t 


8.00 
7.00 
10.00 
10.00 
0.00 


0.00 

8.00 

ILOO 

11.00 

U.CO 


COTTON  (per  pound). 

Dec  1  1892     ... 

Middling. 
$0.10 
.091 J 

Jan.  3.1893 

Fob   1  1893            .   . 

1 

Dec    1  1893 

t     I 

...... 

Jan   2,1894 

1 

Feb.  1,1894 

..  .                   1 

' 

BUTTER  (per  pouud). 


Dec  1,1892., 
Jan.  3, 1893., 
Feb.  1,1893. 
Dec  1,1893., 
Jan.  2,1804.. 
Feb  1,1894. 


No.  2  creamery. 
$0. 25  to  $0. 2G 
.25  .20 

.25  .26 

.22  .25 

.22  .24 

.22  .23 


Creameiy. 
$0. 27  to  $0. 31 
.28  .32 

.24  .30 

.24  .28 

.24  .28 

.23  .28 


Oood  to  choice. 
$0.24  to$o.ao 

.26  .27 

.20  .24 

.20  .90 

.20  .22 

.80  .23 


KGGS  (per  dozen). 


Dec  1,1892 
Jan.  3, 1892, 
Feb  1,1893 
Dec  1, 18^3, 
Jan.  2,189i. 
Feb   1  1894, 


$0.20  to  $0.22 


.24 
.29 

'.20 
.13 


.21 
.30 
.23 
.21 
.134 


$0.21    to$a22 


.23 

.30 

.21 

.21i 

.15 


.24 
.31 
.22 
.22 
.16 


$0.22 
.22^ 


Choiee, 
$0.87ito$0.4O 
.85  .27 


.86 
.27 
.21 


.42 
.80 


*  Ter  centaL 
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JFholesaU prices  of  principal  agricultural  products  at  leading  cities  in  all  secHons  of  ike 

United  ^S^a^es— Continued. 

TOBACCO. 


Date. 


Kew  York. 


PcnnsylTanIa 
seed  leaf. 


St.  Louis. 


Missouri  Bar- 
ley leaf,  me- 
dium to  good. 


Old  style,  me- 
dium to  good. 


LooisTille. 


Barley  leaf. 


Dec.  1, 1802 
Jan.  3, 1893. 
Peb.  1, 1893 

Doc  1, 1893 
Jan.  2, 1894 
Feb.  1,1894 


Pfrpotmd, 
$0. 11  to  $0. 15 
a.  11  .  15 

6.U  .15 


Per  porCnd, 
<^U.10    to  $0.13 
.10  .13 

.10  .16 


e.08 
d.08 


.10 
.10 
.10 


.081 
.08 
.08 


Per  pound, 
$1.0Cito$0.' 


.06^ 

.07 

.07 


Per  pound. 
to.  00  to 


.08 


.10 
.10 


.09 
.09 


10. 19 
.IS 
.U 

.19 
.10 
.19 


a  Prices  for  January  11. 
b  Prices  for  February  8. 


0  Prices  for  December  7. 
d  Prices  for  January  8. 


•  Prices  for  February  7. 


EXPENSE  OF  RAISING  T77HEAT  AND  CORN. 

In  consequence  of  numerous  inquiries  relative  to  the  cost  of  raising 
our  principal  cereals  coming  from  both  this  country  and  abroad,  a 
careful  investigation  has  been  made  by  the  Department  of  Agriculture 
as  to  the  cost  of  raising  the  staple  products,  com  and  wheat.  In  view 
of  the  present  low  prices  of  wheat  prevailing  throughout  the  world, 
the  results  of  this  investigation  are  of  unusual  economic  importance, 
and  it  is  believed  that  the  time  has  come  to  sound  a  note  of  warning 
against  the  exclusive  dependence  on  the  cereal  crops,  and  in  favor  of  a 
more  diversified  culture.  With  wheat  selling  at  57  cents  and  com  at  36 
cents  a  bushel  in  Chicago,  it  is  impossible  to  escax)e  the  conclusion  that 
a  rotation  of  crops  would  be  more  profitable  to  our  farmers  than  a  per- 
sistence in  exclusive  wheat-growing. 

The  subjoined  tabular  statement  will  show  that  his  time  and  the 
interest  on  the  money  invested  in  his  land  have  been  included  in  the 
actual  expense  incurred  by  the  farmer  in  the  production  of  his  crops. 
The  following  items  have  been  considered  in  making  an  estimate  of  the 
total  cost  of  raising  wheat:  Eent  of  land,  manure,  seed,  and  labor, 
the  last  of  which  is  subdivided  into  preparation  of  soil,  sowing,  har- 
vesting, thrashing,  housing,  and  marketing.  In  the  case  of  com,  the 
labor  consists  of  preparing  the  soil,  planting,  cultivating,  gatherin|^ 
housing,  and  marketing. 

Cost  per  acre  of  raising  wheat  and  com. 


Bent  of  land 

Manure 

Preparing  ground . 


Sowing  or  planting 

Cultivating 

Harvesting  or  gathering. , 

Thrashing 

Hnnsinfl^ 

Marketing 

Total 


Wheat. 


$2.81 

2.16 

1.87 

.99 

.87 


1.19 
L20 
.37 
.79 


UA 


AG  93 33 


Cocn. 


$8.99 
L89 
1.91 


.42 

L89 
L22 


.69 
L29 


11.71 
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In  the  statistician's  report  for  December,  1893,  the  average  form 
value  of  wheat  and  corn  produced  per  acre  was  stated  as  follows: 
Wheat,  $6.16;  corn,  $8.21.  This  would  show  on  the  faceof  it  a  virtual 
loss  to  the  farmer  of  $5.53  per  acre  of  wheat  and  $3.50  per  acre  of  corn 
for  the  year  1893.  It  must  be  remembered,  however,  that  besides  the 
production  of  the  grain  the  farmer  has  the  straw  of  the  wheat  and  the 
stalks  of  corn,  which  have  in  some  sections  of  the  country  a  feeding 
value  of  about  $5  per  acre,  and  that  while  the  cost  of  production  was 
about  normal  the  price  per  bushel  of  wheat  was  unpreccdentedly  low 
and  that  of  corn  much  below  the  average. 

The  fact  that  the  farmer  is  allowed  average  rent  for  his  land,  and 
wages  for  his  labor,  in  the  above  calculation,  should  also  be  taken  into 
consideration  in  computing  his  profits. 

The  results  have  been  derived  from  iudividui^  estimates  made  by 
over  25,000  practical  farmers  in  the  case  of  wheat  and  over  28,000  in 
the  case  of  corn.  A  second  set  of  replies  was  received  from  over  4,000 
experts,  i.  e.,  the  graduates  of  various  agricultural  colleges  now  engaged 
in  farming,  and  this  result  tallies  very  closely  with  tlmt  obtained  from 
the  general  inquiry. 

.  The  following  statement  will  show  in  detail  the  figures  of  cost  of 
producing  corn  and  wheat  by  States  and  sections: 
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Estimated  cost  of  the  })rinclpal  items  and  total  cost  in  the  production  of  wheat  and  corn  hg 
iStates  avd  sections  per  acre  for  1S9S, 

[Conaoliilnted   from  returns  from  nearly  30,000  leading  farmon*  scattercxl  throughout  the  United 

SUtcs.] 


StatOH  and  Boctions. 


Maine 

New  Hampshire . 

Vermont 

Massachusetts . . . 
Connecticut 


Now  England  . 


New  York  ..-- 
New  Joraey . .  - 
Pennsylvfuiia . 
Delaware 


Middle . 


Maryland 

Virginia 

North  Carolina. 
South  Carolina. 

Georgia 

Florida 

Alabama 

Mississippi  .  .. 

Louisiana 

Texas 

Arkansas 

Tennessee 


Southern . 

West  Virginia  - 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South  Dakota . . 
North  DakoU.. 


Wheat. 


$3.43 
8.74 
3.51 
4.08 
6.81 


$4.00 
5.59 
3.78 
5.43 
4.81 


3.52       4.41 


4.56 
4.61 
3.70 
4. 67 

Toi 


3.64 
2.M 
2.68 
2.46 
2.44 
3.19 
2.35 
2.51 
2.23 
3.13 
2.60 
2.66 


2.79 


5.36 
6.72 
5.01 
4.15 


5.16 

2.83 
1.77 
2.12 
2.13 
1.83 
l.»6 
2.07 
2.42 
1.47 
1.56 
1.24 


2.09 


8.27 

1.92 

3.31 

1.66 

3.72 

2.08 

3.05 

2.86 

3.55 

2.02 

3.68 

1.76 

2.91 

3.09 

2.26 

2.35 

2.73 

1.40 

2.61 

1.52 

2.10 

1.27 

2.17 

1.63 

1.52 

1.42 

1.63 

1.49 

Western 2. 


Colorado . 

Utah 

Idaho 


Mountain  region. 


Wa.«<hingtoii 

Orejcon 

raliforuia 


Pacific  . 
ToUl... 


3.08 
5.24 
3.47 


3.88 


4.17 
3.21 
8.17 


3.31 


2.81 


1.85 


2.14 
4.44 
1.35 


2.70 


3.89 
2.61 
2.38 


hi 

Pi 


$3.39 
3.73 

8.17 
3.83 
4.09 


3.32 


3.01 
2.50 
2.77 
2.40 


2.79 


2.42 
1.92 
1.54 
1.20 
1.23 
2.81 
L45 
1.69 
1.77 
1.59 
1.42 
1.60 


1.71 


$2.30 
2.12 
2.09 
1.80 
1.60 


2.16 


1.64 
1.53 
1.32 
1.10 


1.40 


$0.44 
.71 
.51 
.72 
.51 


.52 


1.11 

1.03 
.91 

1.05 
.94 

1.16 
.94 
.98 

1.23 
.79 
.84 


.93  I 


.41 


1.67 
2.46 
2.rJ 
2.03 
L58 
1.89 
1.65 
1.37 
1.52 
1.40 
1.39 
1.55 
1.69 


1.80 


2.05 
2.60 
2.31 


1.12 
.91 

LOS 

L21 
.91 
.96 

L19 
.97 

L06 
.79 
.66 
.77 
.82 
.91 


L04 
.95 


.37 


2.18 
2.14 
L96 


2.62  i    2.02 


.90 
.92 
L08 


2.16       1.87 


.32 


.37 


$2.21 
2.49 
2.24 
2.58 
2.83 


2.27 


! 


$2.28 
2.31 
L80 
2.63 
2.72 


L02 


L49 
L36 
L39 
Lll 


L40 


1.17 

.93 

.75 

.71 

.74 

L34 

.79 

1.03 

LSI 

L19 

.93 

.97 


.91 


L44 
L58 
L42 
L30 


L43 


L35 

.93 

.73 

.89 

•88 

.72 

.96 

L14 

1.32 

L14 

.85 


.95 


$0.79 
.80 
.68 
.96 


.73 


.58 
.30 
.34 
.33 
.80 
L08 
.34 
.53 
.51 
.29 
.28 
.23 


.33 


L18 

L02 

L80 

LIO 

L29 

1.35 

L36 

Lll 

L13 

L33 

L13 

L23 

L15 

Lll 

L22 

L02 

LIO 

L06 

L16 

LOS 

L23 

L18 

Lll 

L07 

1.12 

.97 

LOO 

L42 

1.18 

1.18 

.32 


$L21 
L4S 
L24 
L79 
2.74 


$21.01 
22.97 
19.02 
23.82 
26.34 


1.27 


.03 


.89 
.70 


.88 


L04 
.92 
.71 
.64 
.67 

LOS 
.76 

LOl 

L25 
.78 
.82 
.63 


.79 


20.22 


19.52 
20.29 
17.60 
16.59 


18.18 


15.23 

1L87 

9.85 

9.66 

9.75 

13.45 

10.45 

1L48 

12.52 

10.77 

0.63 

9.36 


BU9\, 

2 

1-7 

2-S 

2 

1*8 


2-1 


1-f 
1-8 
2 
2 


1-8 

1-8 

1 

1 

1 

1-8 

11 

11 

1-7 

1-2 

18 

11 


10.94 


1-2 


.70 
.78 
.82 
.64 
.54 
.85 
.61 
.54 
.68 
.58 
.54 
.61 
.76 


.66 


LOO 
L81 
L53 


1.39 
2.04 
L63 


L78       1.66 


L70 
L25 
L40 


L41 


LIO 


LSI 
L36 
L35 


L41 


1.20 


L43 
L54 
L95 


.58  I     1.59     15. 


12.58 

1L34 

13.62 

13.88 

12.39 

1L45 

12.98 

10.74 

9.74 

9.91 

9.04 

9.22 

8.57 

9.62 


1-4 
1-5 
1-6 
1-6 
1-3 
1-4 
1-7 
1-6 
1-7 
1-4 
•9 
1-6 
1*4 
1-8 


10. 89  I 


1-4 


13.78 
19.72 
14.13 


L37 
1.20 
L32 


17.07 
13.50 
13.51 


.55  i     1.31     13.98 

.171    ?ii  iTiToo 


1-0 
1-5 
1-5 


1-3 

~r2 

1-4 
1-4 


1-4 
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Estimated  cost  of  the  principal  items  and  total  coat  in  the  production  of  trkcat  and 
States  and  sections  per  acre  for  1895 — Continued. 


eorm  By 


Corn* 

Siatea  and  seotionjt. 

^e  1 

^§  1 

1 

it 
P 

$4.06 
4.73 
3.45 
4.30 
4.63 

s 

$1.73 
1.63 
1.11 
1.56 
1.72 

a 
> 

be 

P 
•E 

& 

a 

*• 

0 

S 

O 

1 

Maine 

$3.69 
5.01 
3.08 
5.40 
5.13 

♦5.10 
5.49 
1.12 
6.65 
6.88 

$3.27 
3.77 
2.72 
3.72 
3.99 

$3.40 
4.00 
4.58 
4.92 
5.25 

$2.22 
2.45 
1.66 
2.48 
2.08 

$2.25 
2.71 
1.88 
2.40 
2.92 

^25.  SI 

Now  ilEnipshiro ................... 

80.48 

Vermont 

2o.ee 

Massacliusctts 

31.48 

Connecticut 

81.80 

New  End  and     

4.76 

4.60 

4.21 

1.51 

3.50 

..n 

2.13 

2.46  1 

28.03 

New  York 

4.76 
4.31 
3.84 
4.54 

6.41 
5.78 
6.29 
3.26 

3.17 
2.74 
2.99 
2  37 

.88 
.74 
.69 
.69 

2.39 
2.26 
2.64 
2.22 

3.58 
2.48 
2.54 
1.73 

1.27 
.86 
.97 
.61 

1.61 
1.40 
L63 
1.10 

24.  07 

New  Jersev ................  ....... 

20.57 

Pennflvlvania 

21.48 

Delaware 

16L6S 

Middle    

4.17 

5.99 

2.95 

.74 

2.50 

2.70 

.90 

1.49 

21.58 

Maryland 

3.82 
2.90 
3.54 
2.46 
2.37 
2.20 
2.44 
3.06 
4.12 
3.08 
8.07 
8.35 

3.12 
2.22 
1.90 
1.97 
1.76 
2.16 
1.83 
2.15 
2.02 
1.88 
1.75 
1.46 

2.52 
1.99 
1.49 
1.22 
1.26 
2.02 
1.39 
1.42 
1.66 
1.61 
1.44 
1.52 

.62 
.53 
.49 
.36 
.49 
.70 
.62 
.78 
.65 
.47 
.60 
.45 

1.91 
1.99 
2.31 
2.07 
2.17 
2.82 
2.45 
2.49 
2.37 
1.93 
2.58 
2.23 

1.96 
1.11 
.68 
.58 
.63 
.65 
.68 
.80 
.82 
.81 
.91 
.83 

1.15 
.68 
.49 
.39 
.43 
.60 
.51 
.58 
.61 
.47 
.49 
.52 

2.05 
L50 
1.01 
.99 
1.03 
1.21 
L15 
L48 
1.42 
1.45 
1.60 
L42 

17.15 

Virginia 

12.92 

North  Carolina 1 

11.91 

Soutli  Carolina 

10.04 

Georgia 

10.14 

Florida 

11.  *7 

Alabama 

Mi8si88ippl 

12.78 

liOuisiaua 

13.57 

Texas 

11.70 

Arkansas 

12.43 

Tennessee 

1L78 

Southern .     ................. 

3.00 

1.89 

1.52 

.53 

.    2.24 

.80 

.52 

1.81 

ILSl 

"West  Virginia 

3.86 
4.25 
3.94 
2.22 
3.76 
8.82 
3.16 
2.28 
2.71 
2.91 
2.24 
2.19 
1.52 
1.20 

1.65 
1.49 
1.92 
8.00 
1.87 
1.85 
3.59 
2.86 
1.28 
1.37 
1.16 
1.62 
1.42 
1.64 

2.31 
1.72 
2.49 
2.45 
1.96 
1.50 
2.01 
-  1.72 
1.44 
1.47 
1.24 
1.38 
1.50 
1.78 

.60 
.33 
.46 
.50 
.38 
.30 
.44 
.37 
.28 
.34 
.34 
.30 
.32 
.47 

2  52 
2.28 
2.08 
1.90 
1.82 
1.50 
1.68 
1.66 
1.33 
1.69 
1.14 
1.16 
1.31 
1.18 

1.65 
1.15 
2.14 
2.71 
1.43 
1.29 
2.32 
1.78 
1.32 
1.06 
1.08 
1.26 
1.38 
1.62 

.84 
.61 
.80 
.80 
.48 
.40 
.70 
.46 
.34 
.40 
.38 
.40 
.33 
.47 

1.68 
1.41 
1.89 
1.46 
1.25 
1.10 
1.68 
LIB 
1.22 
1.86 
1.02 
1.10 
Lll 
L25 

15.U 

Kentucky 

13.24 

Ohio     

16.22 

Miehigan 

15.10 

Indiana 

12.96 

Illinois 

U.76 

'W^iscousiu ... 

15.63 

Minnesota 

12.31 

Iowa 

9.92 

Missouri 

10.60 

Kansas .^ 

Nebraska 

8.00 
9.41 

South  Dakota 

8.89 

North  Dakota 

9.61 

Western 

2.98 

1.62  1     1.59 

.34 

.49 
.79 
1.38 

1.53 

1.40 
2.60 
2.98 

1.35 

.45 

1.22 

11.08 

Colorado 

2.40 
5.47 
3.82 

2.45 
4.42 
2.50 

1.94 
2.85 
3.23 

1.55 
2.71 
2.72 

.79 
1.39 
1.64 

1.56 
1.71 
3.20 

12.58 

"Utah 

22.02 

Idaho 

21.87 

Mountain  region 

2.61 

2.58 

2.01 

.52 

1.50 

1.64 

.84 

L59 

13.28 

Waahinirton 

3.24 
8.59 
4.82 

3.40 
3.71 
4.30 

2.10 
2.45 
2.60 

.59 

.68 

.     .69 

1.52 
2.30 
1.98 

1.74 
1.59 
2.08 

.92 
.74 
.71 

2.08 
2.12 
lv74 

15.60 

Oregon 

17.18 

CaUfomia 

18.92 

'   Paoiflo 

4.50 

4.14 

2.53 

.68 

1.98 

1.98 

.73 

1.82 

18.86 

Total 

3.03 

1    1.86  1    1.62 

.42 

1.80 

L22 

.60 

1.26 

11.71 

1 

1 
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Satimaied  co$t  of  the  principal  items  and  total  coat  in  the  production  of  wheat  and  com 

hi/  States  per  acre  for  1895, 

[('oiiiiolidttte4l  from  returns  from  over  4,000  experts.] 


SUten. 


Wheat. 


Is 


a -I 


11 


Maine 

Kew  Hampshire  . . 

Vermont 

Massachusetts  . . . . 

Khoilo  Island 

C'tnnocticut 

New  York 

New  Jersey 

Pennsylvuiia 

Delaware 

Mar^rlaud 

Virginia 

Nort  li  Carolina . . . . 
SoQth  Carolina . . . . 

Georgia 

Florida 

Alabama 

MissiHsippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia.... 

Kentncky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

8on(h  Dakoto 

North  DakoU 

Montana 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada  

Idaho  

Washington 

Oregon 

GMifomU 


$2.90 
4.40 
2.91 
5.39 


$9.65 
5.00 
6.03 

11.84 


$3.77 
3.42 
2.57 
2.82 


$2.44 
2.40 
1.93 
1.82 


$1.32 
.90 
.56 
.53 


$2.38 
2.92 


1.90 


$2.63 
1.56 
1.39 
2.42 


$0.58 
.50 
.42 
.67 


$1.13 

1.08 

.83 

1.42 


1^20.80 
22.18 
19.00 
28.81 


General  aTorage . . . 


5.36 
4.02 
4.41 
3.79 
6.72 
3.19 
2.25 
2.61 
1.87 
2.43 


8.50 
3.74 
5.20 
3.80 
6.25 
8.4« 
2.43 
2.31 
2.30 
2.41 


8.66 
2.89 
2.20 
2.66 
3.97 
2.26 
1.85 
1.48 
1.18 
1.27 


1.74 

1.59 

1.44 

1.23 

3.01 

1.03 

.94 

.92 

.98 

.94 


.37 
.47 
.50 
.46 
1.27 
.48 
.'47 
.38 
.27 
.29 


2.30 
1.52 
1.35 
1.34 
L95 
1.08 


.65 
.69 


2.32 

1.29 

1.44 

1.26 

2.65 

1.16 

.83 

.73 

.61 

.81 


.58 

.51 

.69 

.59 

.72  I 

.51 

.29 

.28 

.32 

.22 


1.25 
.84 
.85 
.75 
.63 
.79 
.81 
.60 
.00 
.55 


2.20 
2.35 
2.50 
2.68 
2.61 
2.66 
2.93 
3.14 
3.70 
3.18 
3.47 
3.50 
3.06 
2.19 
2.71 
2.60 
1.92 
2.09 
1.58 
1.49 
4.04 
2.17 
2.91 
4.80 


2.45 
8.09 
2.10 
1.78 
2.25 
1.73 
2.08 
1.89 
2.43 
2.82 
1.84 
1.75 
3.18 
2.94 
1.87 
1.85 
1.83 
1.63 
3.08 
1.15 
8.50 


2.09 
4.58 


1.48 
1.48 
1.42 
1.55 
1.51 
1.49 
2.28 
1.57 
2.44 
2.68 
1.91 
1.45 
1.88 
L65 
1.86 
1.74 
1.40 
1.41 
1.52 
1.64 
2.46 
2.00 
1.96 
2.25 


5.92 


5.54 


2.60 


.92 

1.05 

1.20 

.74 

.76 

.77 

1.06 

.85 

1.00 

1.12 

.85 

.84 

1.09 

.95 

.99 

.68 

.63 

.78 

.79 

.27 

1.28 

1.05 

.88 

.99 

*i."i2 


.70 
.87 
1.08 
1.16 
.94 
.93 
1.06 
1.06 
1.26 
1.35 
1.10 
1.03 
1.08 
1.20 
1.11 
1.14 
1.22 
l.U 
1.11 
1.05 
1.73 
1.42 
1.52 
1.88 


2.45 
4.03 
2.83 
3.41 


L75 
8.06 
1.76 

2.n 


2.23 
2.22 
2.06 
L94 


.90 

.91 

.85 

L02 


1.91 


.20 


2.10 
1.55 
L39 
1.39 


2.75 


2.34 


1.85 


.87 


.35 


1.17 


1.01 

1.17 

.93 

.71 

.93 

.98 

1.22 

1.40 

1.17 

1.29 

1.10 

1.06 

1.02 

.98 

.97 

1.17 

1.00 

.91 

1.19 

1.74 

1.70 

1.36 

1.66 


1.92 


.71 


2.10 
1.72 
1.88 
L12 


1.13 


.54 
.75 
.58 
.63 
.82 
.55 
.77 
.63 
.74 
.79 
.58 
.49 
.82 
.48 
.52 
.58 
.64 
.53 
.49 
.57 
1.77 
1.67 
.90 
1.53 


1.54 


1.77 
1.57 
1.25 
1.14 


26.08 
16.91 
18.08 
15.88 
27.12 
13.94 
10.75 
9.47 
8.37 
9.27 


0.05 

10.30 

8,97 

8.13 

7.79 

8.94 

11.39 

10.08 

13.38 

13.82 

11.70 

10.62 

12.94 

11.01 

9.09 

8.94 

9.37 

9.02 

7.52 

7.48 

17.59 

10.85 

12.45 

19.01 


21.72 


14.19 
15.95 
12.18 
13.41 


BuaK, 
2 
2 

1-9 
l-ft 


!•• 

1-8 

1-7 

1-6 

2-6 

1-4 

1-2 

1 

1 

1 


1 

1 

1-8 

1-1 

1 

1-1 

1-4 

1-8 

1-5 

1-7 

1-8 

1-8 

1-7 

1-6 

1-6 

1-8 

11 

1-6 

1-6 

1-8 

1-7 

1-6 

1-0 

1-8 


1-7 


11.48 


1-4 
1-4 
1-6 
1-3 

1-4 
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Esiimaied  coal  of  the  principal  iteniB  and  total  cost  in  ike  production  of  %r neat  and  a 
fcy  States  pet  acre  for  25P5— Continued. 


Corn. 

States. 

t 
h 

s 
© 

c 

m 

10.34 
.26 
.34 
.36 
.28 
.28 
.25 
.16 
.18 
.57 
.11 
.15 
.15 
.14 
.14 
.16 
.15 
.19 
.27 
.13 
.13 
.13 
.18 
.17 
.15 
.18 
.13 
.12 
.29 
.26 
.14 
.10 
.08 
.10 
.16 
.42 
.56 

to 

e 

1 

> 

0 

.5 
0 

es 
0 

a 
s 

fc« 

B 

i 

u 

et 

■i 

Maine    

$3. 4V 
4.45 
3.58 
4.06 
5.39 
4.95 
4.51 
4.27 
3.90 
7.71 
8.40 
2.58 
2.94 
1.97 
2.38 
2.04 
2.31 
2.77 
3.28 
2.48 
2.90 
3.22 
3.29 
4.35 
3.93 
3.22 
3.79 
3.88 
3.17 
2.28 
2.76 
2.70 
2.00 
2.02 
1.61 
2.01 
«.i3 

$11. 73 
9.09 
9.36 
18.20 
11.44 
12.70 
5.16 
6.40 
4.37 
2.67 
2.93 
1.98 
2.33 
2.10 
2.08 
3.6G 
2.08 
3.11 
2.67 
1.83 
2.21 
1.64 
2.09 
1.71 
2.33 
2.21 
1.88 
1.91 
1.99 
2.93 
1.78 
1.75 
1.98 
1.60 
2.40 
1.61 

$3.90 
4.27 
2.91 
4.12 
4.06 
4.36 
3.11 
2.63 
2.89 
4.48 
2.28 
1.84 
1.38 
1.17 
1.20 
1.56 
1.28 
1.51 
1.69 
1.41 
1.42 
1.60 
2.32 
1.62 
2.36 
2.40 
1.86 
1.48 
3.25 
1.67 
1.41 
1.55 
1.33 
1.36 
1.50 
1.69 
2.88 

$1.66 
1.00 
L28 
1.60 
1.86 
1.20 
.80 
.77 
.64 
1.97 
.52 
.47 
.42 
.34 
.41 
.66 
.48 
.48 
•57 
.44 
.44 
.36 
.65 
.40 
.42 
.45 
.40 
.26 
.43 
.30 
.29 
.32 
.32 
.29 
.32 
.62 
1.00 

$3.60 
8.86 
3.22 
8.73 
8.47 
3.68 
2.52 
2.33 
2.03 
3.25 
1.77 
L72 
2.18 
1.95 
1.93 
.68 
2.34 
2.55 
2.80 
1.79 
2.46 
2.15 
2.68 
2.06 
2.05 
1.90 
1.79 
1.44 
1.69 
1.49 
1.31 
1.74 
1.11 
1.12 
1.50 
1.17 
2.50 

$4.87 

6.14 

5.41 

6.92 

6.04 

4.61 

4.34 

3.15 

2.96 

4.35 

8.28 

1.33 

.96 

.74 

.71 

.98 

.73 

.79 

1.02 

.75 

.96 

L14 

2.08 

L52 

2.60 

8.03 

1.66 

1.37 

8.00 

2.00 

1.84 

1.20 

1.15 

1.13 

1.48 

1.64 

8.44 

$L13 
.80 
.75 
1.37 
1.25 
1.97 
.77 
1.06 
.74 
1.16 
.66 
.48 
.36 
.31 
.37 
.68 
.44 
.61 
.68 
.39 
.49 
.42 
.76 
.66 
.60 
.63 
.44 
.31 
.47 
.88 
.31 
.43 
,34 
.27 
.30 
.44 
.76 

$2.72 

2.93 

1.83 

2.42 

2.17 

1.69 

1.30 

L40 

1.85 

L35 

1.4L 

1.23 

.93 

.66 

.70 

.84 

.81 

1.13 

.93 

.93 

L18 

L23 

1.78 

1.32 

L21 

1.88 

1.16 

.96 

L35 

.96 

1.11 

1.81 

.99 

.93 

.87 

.02 

1.25 

$33.33 

82.^ 

28.68 

M  aMHicliusetts         .......... 

43.58 

34.96 

34.34 

New  York        

22.76 

^Ncw  Jersey  ................ 

22.06 

19.17 

Delaware 

27.51 

Mn  rvlnntl 

:15.37 

11.78 

Norili  CArolina ...... ....... 

10.79 

South  Carolina 

8.96 

0.37 

11.42 

Alabnma 

0.83 

l^iisfiissiuoi . 

11-a 

Louisiana 

11.89 

Texas  

8.a 

Arkansan 

9.88 

TeDnesReo .. 

10.  as 

"West  Virginia 

14.18 

Kentucky 

12.34 

Ohio 

14.  Of 

Micliifian 

16.40 

13.10 

lllinoU 

11.73 

15.  es 

M  iniiesota 

12.20 

low  a.   .  . 

0.68 

!&fiHsoiiri           .....     ........ 

0.73 

KanBas.       ................. 

9.30 

Kobraaka 

8.83 

South  Dakota 

8.43 

Koi-th  Dakota 

8.06 

Montana 

18.53 

Colorado 

2.66 
8.86 

2.27 
7.88 

1.99 
2.19 

.19 
.28 

.37 
1.39 

1.49 
2.21 

1.87 
2.41 

.47 
1.06 

1.05 
1,76 

12.96 

Now  Mexico 

23.03 

Arizona  ... 

XTtah 

5.43 

4.58 

2.33 

.19 

.61 

2.42 

3.92 

.60 

3.66 

23.80 

Idaho 

1.00 
2.50 
2.77 
4.20 

"4.60* 
2.35 
1.54 

2.50 
1.95 
2.17 
2.51 

.60 
.43 
.33 
.34 

1.00 

1.31 

.55 

.65 

6.50 
2.70 
1.77 
1.61 

8.00 
1.68 
1.54 
2.27 

19.60 

Washington 

.50 
.68 
.74 

2.01 

.91 

2.60 

16  90 

Oreffon 

13.27 

Calitbmia 

16.52 

General  average 

2.90 

2.10 

1.60 

.14 

.38 

1.72 

1.87 

.42 

1.08 

11  71 
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REPORT  ON  FARM  ANIMALS. 
HORSES. 

The  returns  of  tbe  number  of  horses  sliow  an  increase  of  tbo  same  m 
30  out  of  the  47  States  and  Territories,  not  including  Oklahoma  and 
the  Indian  reservations;  a  decrease  in  17  of  the  States  and  Territories, 
and  a  general  decrease  as  compared  with  the  returns  of  January,  1893, 
of  125,o63 — the  total  number  of  horses  in  January  last  year  being 
16,206,802  against  16,081,139  same  date  in  1894.  An  increase  is  shown 
in  aU  the  New  England  and  Middle  States  with  the  exception  of  New 
Jersey.  In  the  Southern  States  decreases  have  occurred  only  in  the 
States  of  Alabama,  Louisiana,  and  Texas.  The  Western  States  pre- 
sent a  numerical  decreasein  Ohio,  Michigan,  Illinois,  Wisconsin,  Kansas, 
South  Dakota.  There  is  also  a  decrease  in  the  Mountain  Division, 
including  the  States  of  Montana,  Wyoming,  Nevada,  and  Idaho,  and 
the  Territory  of  Utah.  The  States  of  California  and  Oregon  also  show 
decrease.  Prices  have  declined  in  all  the  States  and  Territories  exicept- 
ing  lihode  Island  and  Idaho.  The  average  range  is  from  $15.80  in  Now 
Mexico  to  $95.43  in  Bhode  Island,  the  average  value  being  $47.83.  In 
addition  to  the  general  depression,  the  low  price  of  horses  is  attrib- 
uted to  the  rapid  substitution  of  electrical  and  other  motors  in  the 
street-car  service  of  towns  and  cities.  There  has  been  a  slight  general 
increase  in  the  number  of  mules,  the  aggregate  in  January,  1894,  being 
2,352,231jagainst  2,331,128  in  January,  1893,  an  increase  of  a  little  over 
21,000.  The  average  value  of  this  animal  has  declined  from  $70.68  in 
January,  1893,  to  $62.17  the  same  date  tbe  present  year. 

MILCH  cows. 

In  spite  of  the  financial  depression,  there  is  a  tendency  to  an  increase, 
though  as  yet  slight,  so  far  as  indicated  by  the  figures,  in  the  number 
and  value  of  milch  cows.  This  is  doubtless  due  to  the  firmness  in  price 
which  dairy  products  have  maintained  in  the  market.  The  estimated 
present  number  is  16,487,400,  against  16,424,087  in  January,  1893; 
average  price,  $21.77,  against  $21.75,  and  aggregate  value,  $358,998,661, 
against  $357,299,785  in  January  last  year  (1893). 

OXEN   AND   OTHER   CATTLE. 

In  the  case  of  oxen  and  other  cattle  there  is  presented  an  increase  in 
numbers  over  last  year,  but  a  slight  decline  in  price  and  aggregate 
value.  The  number  of  these  reported  in  January,  1893,  was  35,954,196, 
at  an  average  price  of  $15.24  and  total  value  of  $547,882,204.  The 
returns  of  January,  1894,  show  the  number  to  have  increased  to  36,- 
608,168,  but  the  average  price  has  fallen,  being  $14.66  against  $15.24, 
whUe  the  total  value  is  $536,789,747,  against  $547,882,204.  The  reduc- 
tion in  the  value  of  this  class  of  stock  is  $1,092,457  and  the  fall  in 
average  price  58  cents  per  head,  as  compared  with  January,  1893. 

SHEEP. 

Sheep  have  sufibrod  a  rather  abrupt  decline  in  number,  price,  and, 
of  course,  aggregate  value  since  January,  1893.  The  ravages  of  dogs 
are  generally  referred  to  by  correspondents  as  one  of  the  checks  upon 
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the  progress  of  this  valuable  industry.  Although  swine  have,  like  Blieei>y 
fallen  off  in  numbers  to  a  considerable  extent,  the  decline  in  price  is 
not  so  marked,  and  a  reaction  toward  higher  prices  is  everywhere  dis- 
cernible. 

COMPARISONS   AND   ViLLUES   OF   FARM   ANIMALS. 

In  addition  to  the  general  financial  depression,  the  scarcity  of  £eed 
is  assigned  as  an  important  factor  in  x>roducing  the  decline  botlx  in 
numbers  and  values  of  farm  animals.  The  numbers  and  values  axe 
compared  in  the  following  tables: 

Numbers  of  farm  animals  in  1803  and  1S94. 


Stock. 

1893. 

1S94. 

Increase  or 
decrease. 

Per  cent  «f 

increajto  «r 
decrease. 

ITOrflftfl      ......I.r..nr.r-         ■....r....,.^TT...rr.-- 

16,206,802 
2. 331, 128 
16,424,087 
35, 054, 196 
47, 273, 553 
46,094,807 

16.081,139 
2,352,231 
16,487,400 
36, 608, 168 
45, 048, 017 
45,206,408 

-125,663 

+21. 103 

+63, 313 

+053,972 

—2.  225, 536 

—888,309 

-  -  -7» 

Mnlea 

+l-« 
4-71 

Milch  cows 

Oxen  and  other  cattle 

Sheep . 

Swiiio 

Total 

164, 284,  673 

161, 783, 463       —2. 501. 120 

— l*St 

The  average  value  per  head  for  all  ages  for  all  classes  of  animals,  afl 
compared  with  values  of  1893,  with  increase  or  decrease,  is  here  given : 

Value  per  head  of  farm.  animaU  in  1893  and  1894, 


Stock. 


1894. 


Increase  or 
decrease. 


Per  c«Qt  of 
increaaeor 
decrease. 


Horses 

Mules 

Milch  cows 

Oxen  and  other  cattle 

Sheep 

Swine 


$61.22 

70.68 

21.73 

15.24 

2.66 

6.41 


$47.83 

62.17 

21.77 

14.66 

1.98 

5.98 


-$13. 39 
—8.51 
+  .04 
—.58 
-.68 
—.43 


— 21-f 
-12 


-3-t 

— 25'« 


The  aggregate  value  is  shown  by  the  following  table  to  be  less  by 
$312,266^495  than  that  of  1893.  Decrease  in  the  number  of  horses 
coincides,  as  will  be  seen,  with  a  large  diminution  of  value.  Mules 
have  increased  in  numbers  less  than  1  per  cent,  but  decreased  in  price 
per  head  12  per  cent  and  in  aggregate  value  over  11  per  cent.  Milch 
cows  have  increased  in  aggregate  value  and  number  but  slightly. 
Oxen  and  other  cattle  show  increase  in  number  but  decrease  in  valae, 
while  sheep  and  hogs  have  declined  in  both  respects.  The  following 
statement  gives  a  comparison  of  aggregate  values  of  two  enumerations : 

CcmparUon  of  aggregate  values  of  farm  animals  in  1SP3  and  1894. 


Stock. 

1893. 

1894. 

Increase  or 
decrease. 

Per  cent  of 
inoreaeeor 
decreaae. 

Sorses  .».»»»Tr^T t r .............. 

$992,225,185 
164,763,751 
356.876,853 
547,882,204 
125,909,264 
.    295,426,492 

$769, 224, 799 
146,232,811 
358,998,661 
636,789,747 
89, 186, 110 
270,884,626 

-$223,000,386 
—18,530,940 
+2,122,808 
—11,092,467 
-36,723.154 
-25, 041, 86$ 

—22-5 

Mules 

— 11*2 

"Milrih  r.nvF» 

_+•» 

Oxen  and^ther  catUe 

Sheep 

+29*2 

Bwine    

— «-5 

Total 

2,483,083,249 

2,170,816,754 

—312, 266, 496 

—12-6 
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The  following  table  shows  the  Chicago  market  x>rices  in  the  first 
week  in  January,  1893  and  1894: 

Chio<ig4>  nmrket  prices  of  cattUf  sheep ,  and  hogs,  per  100  pounds. 


Sp4H;ic8  aud  grades. 


CatUe : 

Choice  shipping 

Fair  to  good 

Sheep : 

Kative 

Western 

Hogs: 

Rough  packing . 

Heavy  packing . 


1894. 


$5.34  to  $5.M 
3.42  4.  OS 


8.7S 
S.&0 


6.  It 
5. 41 


The  following  table  shows  the  changes  in  the  price  of  swine  in  Chi- 
cago on  the  days  named  in  the  years  1893  and  1894 : 

Prices  of  swine  at  Chicago  in  189S  and  1894, 


Swine.   * 

Jan.  6, 1894. 

Jan.  6, 1893. 

Fob. «,  1894. 

Pics 

$4. 10  to  $o.  20 
5.05          5.35 
4.90          5.05 
5.05          5.35 
5. 10         5. 35 

♦5. 90  to  $7. 10 
6.95          7.35 
7.00          7.20 
7.05          7.45 
7. 25          7. 55 

$4.30  to  IS.  20 
6. 00         6. 25 

Light 

Ro"irh  PAckin&r .,...,r-r^,-r-,. 

4.90          5.05 

MixIdflT^T::::::::;::::;:::::::::::;::::::::::::: 

5. 05         5. 80 

Heavy 

6. 10         5. 86 

ESTIMATED  RATE  OF  INCREASE  OR  DECREASE  IN  THE  NUMBER  OP 
FARM  ANIMALS  IN  THE  UNITED  STATES  WITH  REFERENCE  TO 
EACH  OTHER  AND   TO   POPULATION. 


The  following  is  an  attempt  to  estimate  the  average  annnal  rate  of 
increase  or  decrease  in  the  number  of  farm  animals  in  the  two  decades 
1870-1880  and  1880-1890,  and  for  the  triennium  1890-1893,  relatively  to 
the  increase  ot  population  during  the  same  periods  and  to  each  other. 
The  years  1870^  1880,  and  1890  were  chosen  because  the  figures  of  pop- 
ulation are  available  for  these  years. .  The  calculations  are  based  on  the 
numbers  of  farm  animals  as  estimated  by  the  Department  of  Agri- 
culture. 

The  rate  of  increase  in  the  number  of  horses  was  more  or  less  uni- 
form in  the  two  decades  1870-1880  and  1880-1890,  the  average  annual 
rate  for  the  former  period  being  3*11  per  cent  and  for  the  latter  2-41  per 
cent.  In  the  triennium  1890-1893  there  were  larger  fluctuations,  a  small 
decrease  in  the  first  year  and  a  proportionately  large  increase  during 
the  following  two  years,  the  average  annual  rate  of  increase  for  the 
period  being  4'59  per  cent. 

The  number  of  mules  increased  with  more  or  less  regularity  during 
the  two  decades  1810-1880  and  1880-1890,  the  average  annual  rate 
being  3-9  per  cent  for  the  former  and  3*03  per  cent  for  the  latter.  In 
the  triennium  1890-1893  there  was  a  decrease  in  the  first  year  and  an 
increase  in  the  following  two  years,  making  the  number  at  the  end  of 
these  three  years  nearly  equal  to  that  at  the  beginning. 

The  following  diagram  shows  the  comparative  number  of  farm  ani- 
mals and  the  relative  increase  or  decrease  for  each  year  of  the  period 
1870  to  1893,  inclusive: 
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Fio.  1-^Diagram  thowlag  Iho  vumhera  of  farm  animaU  in  the  Cnitrd  Statct  for  the  v^Mzrv 

JS70-JS93,  inclusive. 
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The  number  of  milcli  cows  increased  in  the  three  periods  under  con- 
sideration at  varying  rates,  the  average  annual  rate  for  the  fiist  decade 
bdngl'77  per  cent;  for  the  second  decade,  2*87  per  cent  and  for  the 
last  three  years,  0-98. 

The  increase  in  the  number  of  oxen  and  other  cattle  since  1870  has 
been  very  irregular.  In  the  first  six  years  the  number  remained  nearly 
stationary;  the  next  tlireo  years  showed  a  large  proportional  increase, 
and  the  two  years  1870-1881  a  small  decrease.  A  very  great  increase 
occurred  from  1881  to  1883,  and  the  remainder  of  thd  second  decade 
showed  a  smaller  gradual  increase.  In  the  trienninm  1890-1893  the 
number  of  cattle  increased  somewhat  during  the  first  two  years,  and  in 
the  third  year  fell  below  the  number  at  the  beginning  of  the  period.    - 

The  number  of  sheep  and  swine  presents  many  fluctuations,  which 
are  not  exhibited  by  a  statement  of  the  average  annual  rate  of  increase 
for  the  three  periods  under  consideration. 

In  the  total  number  of  these  JGarm  animals  tbo  average  annual  rate  of 
increase  during  the  decade  1870-1880  was  1*G7  per  cent.  In  the  follow- 
ing decade  it  rose  to  3*17  per  cent,  and  in  the  trienninm  1890-1893  there 
was  an  average  annual  decrease  of  two-tenths  of  1  per  cent. 

The  following  statement  presents  in  detail  the  results  of  this  inves- 
tigation : 

AverafjG  annual  rale  of  inn-eane  or  ilf  create  in  the  numbers  of  farm  animals  in  the  Vnited 

States, 


Period. 

Popula- 
tion. 

Horses. 

Per  cent. 
3  11 
2-41 
4-59 

Mule«. 

Prr  ctmt. 
3-9 
3  03 

Milch- 
cowa. 

1870- '80 

Per  cent. 
2-68 
2-24 

Per  cent. 
3*28 

1880-'»0 , 

2-87 

1890-'03 - - --- 

'98 

''?&s'"- 

Oxen 

and  oUier 

cattle. 

Shoep. 

Swine. 

Total 

farm 

anlmalB. 

187C-'80     

Prr  cent, 
2-66 
2-24 

Per  cent 

3-28 

5*66 

—  •82 

Per  cent. 

—  •02 

•81 

2  16 

Percent. 

2-44 

4-25 

-J -83 

Per  cent. 
1-67 

1880-90 

3-17 

]820-'93 

•20 

For  the  purpose  of  comparison  the  numbers  and  values  of  the  various 
animals  on  farms  in  the  United  States  are  given  for  the  series  of 
years  1868  to  1894,  inclusive. 
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Xumbera  and  value8  of  farm  animals  in  the  United  States  for  the  years  1868-1894, 


January  1— 


1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885, 
1886 
1887, 
1888 
1889 
1890 
1891 
1892 
1893 
1894 


Horsea. 


Mules. 


Number. 


Value. 


756,940 
332, 793 
248,800 
702,000 
990,900 
222,470 
333,800 
504,200 
735,  300 
155,400 
329,700 
938. 700 
201,800 
429, 626 
521.  654 
838,  111 
169,683 
564, 572 
077,657 
496, 744 
172, 936 
663,294 
213,837 
056,750 
49A,  110 
206,802 
081, 139 


$432, 
533. 
671. 


684, 
666, 
646, 
632, 
610, 
600, 
573, 
618, 
667, 
615, 
765, 
833, 
862, 
860, 
901, 
946, 
982, 
978, 
941, 
1,007, 
992, 
769, 


,696.226 
024,  787 
,  319,  461 
, 257, 587 
,  707, 916 
463, 957 
,927,406 
,  370, 939 
,  446, 985 
,  206,  631 
,813,681 
254. 808 
296, 611 
,954.325 
824, 914 
041,308 
,734,400 
282,947 
,823,208 
,685,755 
096, 154 
194,827 
,  516,  562 
823,222 
,593,636 
225, 185 
,  224,  799 


Number. 


855,685 
921,662 
1. 179, 500 
1,  242,  300 
1,276.  SCO 
1, 310. 000 
1,  339. 350 
1,393,750 
1,414.500 
1,443.500 
1,637,600 
1, 713, 100 
1,729,500 
1, 720, 731 
1, 835, 166 
1.871,079 
1, 914, 126 
1, 972, 569 
2, 052, 693 
2, 117, 141 
2,191.727 
2.257.574 
2.331.027 
2, 296. 532 
2, 314, 699 
2, 331, 128 
2,352,231 


Value. 


$66, 415.  769 
98, 386, 359 
128,584.796 
126.127,786 
121,027,316 
124, 658, 085 
119, 501, 859 
111,502,713 
106,605,114 
99, 480.  976 
104,322,939 
96, 033, 971 
105.948.319 
120, 096, 164 
130, 945.  378 
148, 732, 390 
161. 214, 976 
162, 497, 097 
163,381,096 
167, 057, 538 
174,853,563 
179, 444, 481 
182,394,099 
178, 847. 370 
174. 882. 070 
164,763,751 
146, 232,  811 


Milch  cows. 


Number. 


8, 691, 568 
9. 247, 714 
10.  095. 600 
10, 023. 000 
10.303,500 
10.  575, 900 
10.705,300 

10.  900. 800 
11.085.40tf 
11,260,800 

11,  300. 100 
11, 826, 400 
12.027.000 
12, 368, 653 
12,611,632 
13, 125, 685 
13, 601, 206 
13, 904. 722 
14,235,388 
14, 522, 083 
14.856,414 
15, 298, 626 
15. 952, 883 
16, 019, 591 
16, 416, 351 
16, 424, 087 
16, 487, 400 


Value, 


$319, 881. 153 
361, 752, 676 
394.940,745 
374,170.093 
329,408.083 
314,358,931 
299,600.300 
311,080,824 
320,346,728 
307,743,211 
208,409,860 
266,953,028 
2r9. 899. 420 
296,277,060 
826, 480, 310 
396, 575, 405 
423,486,649 
412,903,083 
389,085.523 
378,780.580 
366,252,173 
366,226,376 
362,162,133 
346,397.000 
851,378.133 
357,290.785 
368,096,661 


Jan.  1- 


1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 


Oxen  and  other  cattle. 


Number. 


Value. 


942. 484 
185,  385 
388, 500 
212, 200 
389,800 
413,800 
218, 100 
313,400 
785,  300 
956,100 
223,300 

408. 100 
231,000 
937, 702 
280,238 
046.077 

046. 101 
866,573 
275,242 
611, 750 
378,863 
032, 417 
849, 024 
875,648 
651, 239 
964, 196 
608,168 


$249, 144, 699 
306,211,473 
316.926.440 
369,  940. 066 
321, 562.  693 
329,  298,  755 
310. 649, 803 
304, 858, 859 
319,  623. 509 
307, 105. 386 
320, 641, 703 
329, 643, 327 

341. 761. 154 
362,861.509 
463, 069, 490 
611, 549, 109 
683. 229, 064 
694, 382, 913 
661,956,274 
663, 137. 926 
611,750.520 
607, 236, 812 
560,  625, 137 
644, 127, 908 

670. 749. 155 
547, 882, 204 
536, 789, 747 


Sheep. 


Number. 


38.991,912 
37, 724, 279 
40,  853, 000 
31, 851, 000 
31,679,300 
33.002.400 
33. 928, 200 
33, 783, 600 
85,  935, 300 
35, 804, 200 
85, 740, 600 
38, 123, 800 
40,765,900 
43, 676, 800 
45,016.224 
49,237,291 
50, 626, 626 
60, 360, 243 
48, 322, 331 
44,769,314 
43,644,766 
42, 699, 079 
44, 336, 072 
43, 431, 136 
44, 938, 365 
47, 273, 653 
46, 048, 017 


Value. 


$98, 407, 809 

82, 139,  979 

93, 364,  433 

74, 035, 837 

88, 771, 197 

97,922,350 

88,690,669 

94.  320, 652 

93, 666,  318 

80, 892, 683 

80.603,062 

79, 023, 984 

90, 230, 637 

104, 070, 750 

106, 694, 964 

124,366,836 

119, 902, 706 

107, 960, 650 

02,443,867 

89, 872. 839 

89, 279, 926 

00, 640, 360 

100, 659, 761 

108,  397, 447 

116, 121, 290 

125. 909,  264 

89. 186, 110 


Svfne. 


Number. 


24, 317, 258 
23,  316, 476 
26,  751.  400 
29, 457, 500 
81.  796, 300 
32. 632, 050 
30. 860, 900 
28,  062. 200 
25, 726, 800 
28, 077, 100 
32, 262, 600 
34, 766, 100 
34,034,100 
36,  247,  603 
44, 122, 200 
43, 270, 086 
44, 200, 893 
46, 142, 657 
46, 092, 043 
44, 612,  836 
44.  346, 525 
60, 301. 592 
61, 602,  780 
50,  625, 106 
52,398,010 
46,094,807 
46,  200, 498 


Value. 


Total  value 
farm  animals. 


$110,766,266 
146. 188, 755 
187, 191. 602 
182, 602, 362 
138, 733, 828 
133. 729. 615 
134, 565. 526 
149,869,234 
175, 070, 484 
171,077.196 
160,838.632 
110,613,044 
145,781,615 
170, 535, 436 
263, 543, 195 
291, 961, 221 
246,301.139 
226.401,683 
196. 569, 894 
200, 043, 291 
220.811,082 
291,  307, 193 
^13. 418,  336 
210, 193, 923 
241,031,415 
296, 426. 492 
270, 384. 626 


$1,277,111,822 
1,627,704,020 
1.822,327,377 
1,810, 142, 7U 
1,660,211,033 
1,684, 431. 603 
1,610,044,472 
1,618,012,221 
1,647,710,188 
1,676,606,083 
1,574,620,783 
1,445,423,062 
1,676,017,656 
1.721,795,252 
1,906,450,250 
2,338,215,288 
2,467,868,024 
2,466,428,383 
2,366,150,862 
2,400.586,038 
2,409,043,418 
2, 607, 050, 058 
2,418,766,028 
2,329,787,770 
2,461,765,698 
2,483,606,681 
2, 170, 816, 754 
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Estimated  prices  of  animals  on  farms  and  ranches  in  January,  1S94, 


Stat^^a  and  Territories. 


Horsea. 


Under 

lyear 

old. 


Be-     I  .  Be- 
tween 1  tween  2 


Maine $23.93 

New  Hampshire 21.63 

Vermont 20.90 

MassachusettB 29.20 

Rhodelflland 39.20 

Connecticut 29.06 

NewYorJc 27.15 

NewJersey 35.71 

Pennsylvania 24.85 

Delaware 18.50 

Maryland 24.53 

Virginia 23.52 

North  Carolina 30.01 

South  Carolina 28.06 

Georjria 30.10 

Florida !    24.50 

Alabama 22.74 

Misaiesippi i    20.88 

Louisiana '    15.17 

Texas i    11.91 

20.82 
29.05 
21.69 
27.15 
23.85 
25.83 
24.65 
20.29 
23.72 
22.21 
16.22 
18.84 
16.79 
16.30 
18.90 
21.00 
9.88 
9.40 
11.60 
5.70 
12.50 
9.00 
8.50 
12.30 
22.09 
12.91 
15.56 


Arkausas  . 

Tennessee 

West  Virginia  . 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South  Dakota.. 
North  Dakota.. 

Montana 

Wyoming 

Colorado 

New  Mexico ... 

Arizona 

Utah 

Nevada  

Idaho  

Washington 

Oregon 

CaliTornia 

Oklahoma 


Total 20.19       30.20 


and  2 
years 
old. 


$35.13 
35.38 
32.85 
44.00 
60  00 
45.56 
41.94 
55.36 
40.17 
22.50 
39.67 
35.26 
45.94 
47.78 
45.27 
39,17 
35.17 
29.47 
23.51 
17.89 
28.61 
42.20 
32.49 
40.08 
36.87 
42.14 
34.92 
29.65 
36.07 
86.60 
26.97 
27.07 
24.93 
24.36 
28.92 
83.61 
15.43 
14.40 
18.10 
10.00 
17.60 
15.22 
13.00 
16.00 
30.50 
18.41 
23.17 


and  3 

years 

old. 


$54.67 
50.13 
46.30 
06.17 
80.00 
72.25 
62.43 
75.21 
60.27 
45.75 
60.00 
62.30 
66.32 
67.78 
64.16 
64.74 
60.14 
42.45 
88.88 
24.50 
40.29 
66.76 
46.43 
68.61 
66.82 
66.06 
47.84 
41.94 
60.86 
62.31 
89.45 
87.20 
84.96 
36.26 
48.47 
63.34 
24.89 
26.00 
27.63 
14.92 
26.00 
28.44 
20.63 
24.83 
36.47 
27.02 
85.99 


48.63 


Over 

3  years 

old. 


$75. 78 
C7.50 
70.30 
78.00 
102.25 
101. 37 
85.93 
97.60 
80.76 
60.00 
80.88 
70.12 
84.40 
90.21 
86.06 
78.75 
67.92 
61.59 
57.76 
85.73 
55.66 
70.87 
63.17 
71.66 
70.67 
75.40 
64.88 
67.00 
72.87 
73.74 
67.30 
50.23 
49.87 
61.07 
69.72 
77.82 
82.21 
33.00 
87.20 
20.33 
35.00 
34.78 
32.50 
34. 8^ 
61.53 
42.29 
64.50 


Mules. 


Under 

1  year 

old. 


$27.73 
40.00 
31.40 
20.50 
30.67 
27.63 
32.88 
32.06 
84.03 
26.67 
26.03 
25.83 
21.19 
20.71 
27.50 
32.60 
25.13 
30.57 
25.59 
28.00 
27.17 
24.74 
28.83 
25.22 
21.73 
24.23 
21.67 
21.31 
21.35 
21.67 
17.40 
15.00 
16.90 
8.60 


7.75 
15.00 
16.67 
24.40 
20.85 
22.00 


Be-     i     Be-     I 
tween  1  tween  2    Over 
and '2  i   and  8  '  3  years 
years      years  |     old. 
old.         old. 


I 


$42.55  ! 
65.00  { 
43.92 
44.50  I 
49.92 
41.57 
48.95 
52.04 
52.21 
48.75 
40.63 
87.60 
38.09 
29.62 
38.50 
47.25 
87.31 
44.62 
37.70 
44.00 
39.44 
34.63 
86.83 
41.04 
81.73 
34.84 
81.82 
82.56 
82.48 
86.67 
24.30 
22.50 
27.85 
15.08 


12.00 
21.25 
20.67 
36.00 
31.50 
33.36 


61.42       26.79       89.11       56.61 


$63.91  I 
92.50  ! 
74.28  ■ 
80.00*1 
75.62  ' 
04.05  I 
73.40 
78.53 
76.83 
68.33 
60.09 
64.14 
66.00 
41.34 
63.96 
64.59 
52.95 
63.37 
52.19 
62.00 
55.10 
48.34 
61.97 
57.04 
46.34 
48.08 
44.71 
47.84 
48.05 
56.67 
36.00 
35.00 
44.69 
26.33 


31.67 
33.75 
26.67 
49.40 
42.75 
50.81 


$86.79 

105.42 
92.69 
90.00 

102.69 
83.17 
92.16 

106.84 
99.71 
97.81 
76.66 
75.21 
89.55 
56.23 
73.00 
79.82 
72.52 
76.64 
71.36 
85.00 
71.24 
65.64 
72.76 
79.57 
66.89 
64.20 
63.84 
66.82 
67.58 
80.47 
66.43 
65.00 
65.33 
37.17 


43.00 
55.00 
41.67 
77.88 
60.00 
71.81 


77.67 


MUoh 
cows. 


$2LtT 
21.81 
26.26 
82.50 
26.60 
28.04 
26.78 
86.20 
26.66 
34.50 
23.  OS 
18.06 
14.00 
20.47 
10.44 
18.08 
12.a 
12.01 
10.50 
18.84 
10.70 
10.  a 
19.16 
20.80 
26.94 
28.87 
24.10 
26.18 
24.84 
10.43 
33.67 
17.07 
18.16 
10.61 
19.13 
19.79 
24.07 
24.00 
28.06 
30.00 
17.00 
18.00 
29.80 
21.07 
28.73 
2L86 
26.83 
18.00 


21.77 
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Estimated  prices  of  animals  on  farms  and  ranchei  in  Janttanff  1894 — Contiiiue<L. 


StAtes  and  Territorioa. 


Oseu  and  other  cattle. 


Sheep. 


Mnioo 

Now  nampBhiro. 

VcrnioEt 

Massachiifletta  .. 

Khmlo  Ksland 

Coi»m(  ticut 

New  York , 

JSIew  Jersey 

iVunaylvania 

DfLiwuro 

Maryland , 

Virginiii 

North  Carolina . . 
South  Carolina  . . . 

Goor;:ia 

Jh.rid.k 

Alabama , 

Mipaissjppi , 

Louisiana 

Tcxaa , 

Arkanf^as 

TcuncHsco 

A\'c«t  Virginia — 

Kentucky 

Ohio 

Mic'higan 

Indiana 

Illinois 

Wisconnia 

^Minnesota 

Iowa 

IVIisHouii 


Ncliraalca , 

.Smth  Dakota. 
Kortli  Dakota.. 

Montana 

AVvoming 

(\»lorndo 

Nrw  Mexico... 

Arixoua 

rtali 

Nevada 

Idulio 

Washington  ... 

Orepon 

Cahfori)ia 


Total. 


Under 

1  year 

old. 


18.00 
7.59 
tf.8H 
9.20 
7.C() 

10.3ri 
8.G5 

12.92 
8.59 
&00 
8.Ga 
6.01 
4.05 
5.21 
4.31 
4.19 

2.ec 

3.02 
4.06 
4.52 
2.83 
4.40 
6.88 
6.48 
8.34 
7.57 
7.83 
7.66 
6.41 
5.11 
8.04 
6.b8 
6.77 
6.99 
6.05 
6.46 
8.00 
6.60 
7.96 
4.33 
4.00 
6.22 
6.81 
6.17 
8.53 
6.06 
7.44 

6.16 


Be. 
tween 
land  2 
years 

old. 


$12.94 
13.25 
12.00 
14.10 
12.60 
16.25 
14.60 
19.58 
16.86 
12.00 
13.87 
9.77 
7.11 
8.15 
6.62 
6.00 
4.03 
4.89 
5.81 
7.60 
4.48 
7.78 
12.35 
10.06 
14.40 
13.37 
14.17 
13.17 
11.08 
8.80 
14.00 
11.17 
11.84 
11.90 
10.88 
11.28 
11.93 
11.20 
10.77 
6.83 
7.00 
8.61 
9.05 
10.17 
13.27 
10.07 
11.87 

10.56 


Be- 
tween 
2  and  3 
years 

old. 


$22.06 
18.25 
19.00 
22.69 
19.80 
24.06 
21.64 
26.75 
21. 95 
18.00 
21.  03 
15.  3C 
11.48 
11.68 
9.86 
8.34. 
6.73 
7.40 
9.03 
9  70 
6.73 
12.33 
19.20 
17.47 
23.03 
21.60 
21.86 
20.37 
17.34 
14.56 
21.97 
J7.08 
18.35 
18.77 
16.88 
17.93 
17.20 
16.60 
16.28 
11.20 
11.00 
13.50 
14.60 
15.08 
19.93 
15.24 
17.49 


Over 

3  years 

old. 


$35.75 
32.31 
27.00 
40.20 
25.60 
35.63 
34.72 
37.58 
29.93 
20.00 
31.43 
21.79 
15.75 
16.89 
13.50 
11.80 
9.92 
11.06 
12.54 
13.16 
10.34 
16.72 
26.74 
25.17 
31.83 
31.03 
30.27 
28.22 
26.43 
21.80 
29.74 
23.42 
25.06 
24.58 
24.21 
25.19 
24.33 
21.90 
20.95 
14.20 
15.00 
17.94 
19.20 
19.17 
33.53 
21.53 
23.23 


16.05       21.55 


Ui^der 

1  year 

old. 


$1.77 
2.03 
2.00 
8.50 
3.20 
3.21 
2.48 
3.90 
2.60 
8.00 
2.81 
2.18 
1.15 
1.27 
1.22 
1.23 
.09 
1.10 
1.00 
1.02 
1.03 
1.16 
1.66 
1.93 
L62 
L81 
2.03 
1.89 
1.78 
1.64 
2.11 
1.47 
1.43 
L63 
1.70 
1.27 
1.27 
1.50 
1.23 
.68 
1.13 
1.21 
1.38 
1.33 
1.87 
1.25 
L28 

1.49 


Otot 

lyear 
old. 


Swine. 


Uodor 

lyear 

old. 




- 

$2.15 

$h.9e 

2.53 

8.411 

2.22 

7.80 

3.70 

9.50 

3.80 

9.50 

3.53 

9.00 

2.98 

7.08 

4.15 

6.60 

3.27 

6.93 

3.25 

3.50 

3.20 

5.40 

2.70 

3.29 

1.63 

2.83 

1.71 

8.84 

1.71 

2.98 

1.07 

1.6J 

1.33 

2.43 

1.55 

2.43 

1.75 

2.33 

1.47 

2.87 

1.50 

2.13 

1.96 

3.72 

2.35 

3.74 

2.65 

3.64 

2.52 

5.15 

2.51 

6.77 

2.57 

6.11 

2.61 

5.67 

2.34 

6.27 

2.45 

6.73 

2.81 

6.73 

2.13 

3.74 

2.23 

6.45 

2.65 

6.44 

2.47 

6.72 

2.33 

4.40 

2.00 

7.09 

2.45 

5.00 

2.05 

6.23 

1.55 

6.67 

1.G3 

4.50 

1.84 

6.93 

2.45 

5.97 

1.83 

4.67 

2.66 

4.05 

2.00 

3.38 

2.00 

4.11 

o 

1 

old. 


2.20 


4.70 


i6Lao 

12.  SS 

17.17 

18.40 

17.  83 

13-77 

15.  OO 

13.32 

5.  OO 

10.  27 

7.  03 

5.97 

a2s 

0.26 
3.72 
4.  90 
5.50 

5,87 
G.43 

4.82 

7.58 

8.01 

8.0« 
10.  M 
11.12 

lass 

10.71 
11.59 
1L23 
12.13 

7.48 
10.66 
11.80 
11.66 
11.70 
14.18 
11.40 
10.  S9 
10.08 

9.50 
11.88 
12.1*1 

Q  #J7 

8.10 

C.72 

8.17 

8.83 
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JB^iimaied  nnmhfra  of  animaU  on  farms  aiid  ranches j  total  value  of  each  hind,  and  average 

jjrice,  January,  1S94, 


Horses. 


States  nml  Territories. 


Maiue 

New  llanipabire 

Vermont 

Massochusetta.. 
Khode  Islaucl . . . 

Connecticut 

Xew  York 

Now  Jersey 

Pennsylvania... 

Delaware 

Maryland 

Yirgiuia 

North  Carolina. 
Sonth  Carob'ua . 

Georgia 

Florida 

Alabama 

Mi8Mi»Hip])i   

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia.. 

Kentucky 

Ohio  

Michigan 

Indiana 

Illinois 

AVisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South  Pnkota  . . 
North  DakoU.. 

Montana 

AY'vorotng 

CoWado 

New  Mexico 

Arizona 

Utah 

Nevada 

Idaho  

Washington 

Oregon 

('alifomia 

Oklahoma 

Total 


iliden. 


Number. 

Average 
price. 

Valr.o. 

Number. 

Average 
price. 

Value. 

116,601 
56,741 
94,825 
65,760 

$63.07 
67.58 

$7,364,453 
3, 267, 146 
5,171,851 

54.54 

1 

73.03 

4, 802,  581 
996.665 

\ 

10.  iA?» 

95.43 

1 

45,760 

702, 821 

89.95 

4,116,471 

1 

71.81 

60. 460, 294 

4,819 

$78.  09 

$;J70. 334 

83,321 

85.27 

7. 105, 037 

8,290 

101.  09 

813,  OU 

659.484 

63.77 

42, 053, 101 

36, 513 

81.86 

2, 980, 014 

29,386 

50.53 

1,484,924 

5,650 

86.55 

480, 343 

136, 359 

63.37 

8, 641, 027 

13,213 

91.43 

1,  208, 013 

251, 145 

58.04 

14, 074, 839 

39,422 

69.92 

2,  756, 406 

134,  517 

72.20 

9, 712, 005 

109,702 

77.64 

8,521,935 

62,635 

81.02 

6, 130, 853 

95,994 

95.93 

9, 208, 744 

105, 984 

73.47 

7, 786, 699 

161,204 

88.34 

14, 240. 462 

33, 144 

06.40 

2,200,674 

8.365 

86.01 

724.721 

119,806 

57.31 

6, 866, 130 

125,936 

67.14 

8, 455, 692 

164.250 

52.69 

8, 654, 912 

150,860 

67.01 

10,109,508 

130, 804 

46.24 

6,047,731 

92,805 

78.83 

7,316,191 

1,183,895 

27.20 

32, 203, 370 

253,839 

41.72 

11,351,535 

196,545 

45.58 

8,958,806 

139,882 

60.46 

8, 457, 702 

334,  408 

56.34 

18,839.662 

198, 171 

58.92 

11, 675, 375 

103,312 

46.46 

7, 586.  792 

7,601 

65.39 

421,036 

430, 911 

50.24 

24,237,g42 

150,225 

51.94 

8, 253,  398 

804.  360 

54.85 

47, 408, 255 

20,700 

58.95 

1, 220, 326 

503,779 

60.22 

30,335,940 

8,026 

78.60 

237,536 

761.954 

50.31 

38.331,935 

57,688 

56.20 

»,  241, 815 

1. 308.  771 

43.40 

:■;  7^9,353 

104,720 

51.26 

6, 307.  573 

475,  674 

57.17 

■■7   193,118 

6,025 

63.40 

318,579 

498.  772 

59.43 

l.^il0,542 

9,269 

70.81 

656,370 

1, 367.  329 

43.  73 

TK  792, 200 

36,187 

53.56 

1.938,145 

1, 008, 361 

;J8.25 

v    09,008 

256,828 

45.91 

11,791,483 

950,  5(M 

10. 42 

"J  21, 979 

97,019 

53.41 

6,182.029 

708, 457 

41.08 

JIM  06, 80S 

46, 939 

66.94 

2,672,932 

290,862 

45.82 

J   ,28,250 

7.380 

60.67 

447,712 

163,499 

57.  72 

Ik,  ^36,849 

7,840 

71.85 

563,274 

306, 519 

20.00 

f..l08,7C3 

991 

45.49 

45,217 

82.  524 

24. 00 

],  1138, 009 

1,505 

57.06 

85.870 

194,731 

30.27 

..-94,768 

9,163 

61.07 

559,503 

92,963 

15.80 

1.  168,507 

3,747 

31.37 

117, 530 

52.697 

21.75 

] .  1 16, 160 

1.327 

80.75 

40,805 

09, 112 

21.  94 

1,^6.265 

1,789 

31.37 

56,123 

55,793 
144,688 

23.60 

1,316,764 

1,604 

39.25 

02,965 

48.00 

6, 945, 024 

990 

45.75 

45.293 

198, 076 

40.59 

8, 010, 067 

1,392 

09.18 

90.295 

235,607 

29.49 

6. 947, 718 

6,182 

44.98 

278. 064 

513. 636 

41.98 

21, 502, 949 

63,033 

56.38 

3, 553, 899 

29, 515 

39.50 

1.165,843 

5,427 

48.50 

263, 210 

16,  Oei,  139 

47.83 

1     709,224,799 

2,352,231 

62.17 

146,232,811 
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JSetimated  numbm'8  of  animals  on  farms  and  ranches^  total  value  of  each  kind,  and 
price,  January,  1894 — Continued. 


States  and  Territories. 


Milcb  cows. 


Kamber. 


Average 
price. 


Value. 


Oxen  and  other  cattle. 


Number. 


Average 
price. 


YalQA. 


Maine 

New  Hampshire 

Vermont 

Massachusetts . . 
Rhode  Island... 

Connecticut 

New  York 

New  Jersey 

Pennsylvania... 

Delaware 

Maryland 

Vlrgiuia 

North  Carolina  . 
South  Carolina  . 

€^rgla 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia.. 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin....... 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South  Dakota  .. 
North  DakoU.. 

Montana 

Wyoming 

Colorado 

New  Mexico.... 

Arizona 

Utah 

Nevada 

Idaho 

Washington.... 

Oreeon  

California 

Oklahoma 

Total-*.,. 


177,602 

112,565 

246,022 

178, 135 

24.766 

137,  582 

1, 572,448 

190,734 

038,382 

33.836 

147, 626 

276. 617 

274. 7M 

125,619 

812,742 

lS,332 

311, 743 

802. 059 

175.  784 

808,  515 

828. 697 

851,499 

182,265 

829,552 

767, 735 

468, 711 

656.982 

1, 039, 121 

787, 390 

677, 196 

1,278,231 

784,841 

668,914 

635,536 

290,550 

140,700 

86,419 

17, 816 

76,124 

18,400 

14,878 

66,143 

18,196 

80.419 

108, 535 

110, 898 

829, 161 

20,276 


$21.87 
21.81 
25.25 
82.50 
26.60 
28.04 
25.78 
35.20 
25.56 
24.60 
23.63 
18.08 
14.90 
20.47 
16.44 
13.68 
12.45 
12.91 
16.50 
13.84 
10.76 
16.45 
19.16 
20.39 
25.94 
28.27 
24.16 
25.12 
24.34 
19.42 
23.67 
17.67 
18.16 
19.61 
19.12 
19.79 
24.67 
24.60 
23.06 
20.00 
17.50 
18.00 
29.30 
21.67 
28.72 
21.35 
25.62 
18.00 


10,4*7*400 


21.77 


$3,795,355 

2,455,479 

6, 212, 056 

5, 789, 388 

658, 749 

8,981,623 

40.537,581 

6, 713, 837 

23,975.060 

828,  ^82 

23,486,030 

6, 001, 235 

4,119,162 

2, 571, 421 

6,141,478 

1, 564, 062 

8,681,200 

3,911,201 

2, 900. 436 

U,  189, 848 

8,  536,  780 

6,782,159 

8,490,376 

6, 719. 566 

10, 915,  046 

13,250,460 

15, 872, 685 

26, 102,  720 

19, 165, 073 

11, 209, 146 

80, 127, 905 

13,868,140 

12,140,789 

10,501,861 

6, 555. 316 

2,784,453 

898,457 

438,249 

1,755,419 

368,000 

200,366 

1, 010, 674 

633, 143 

659, 180 

8, 117, 125 

2,356,997 

8,498,937 

364,960 

S5S.  LiiJK,  OtJl 


130,528 

92,898 

152,  681 

86,422 

11, 713 

76,886 

706,597 

62,641 

737, 919 

26,544 

112,644 

411,000 

386,463 

161,068 

657,  G45 

375,981 

545.134 

655,588 

391, 131 

6, 591.  787 

654,376 

675,200 

854,378 

599,004 

803,236 

472, 397 

904,001 

1, 553,  383 

779,224 

778,038 

2,731.385 

1, 850, 175 

1,978,322 

1, 613, 223 

467,400 

250,660 

1, 056, 052 

852,437 

996,801 

1, 224, 646 

649,602 

861,584 

259,078 

429.947 

408,293 

804.548 

925,  578 

121, 219 


$24.37 
22.60 
19.67 
26.71 
21.13 
27.65 
26.16 
29.11 
21.  G4 
17.44 
21.79 
15.10 
11.15 
12.10 
9.59 
8.28 
6.85 
7.68 
9.06 
9.50 
7.02 
10.44 
15.20 
15.72 
20.89 
20.10 
20.11 
18.66 
17.62 
13.74 
19.79 
15.20 
16.64 
16.70 
16.10 
16.84 
15.73 
13.99 
16.53 
9.44 
11.25 
11.59 
12.97 
12.60 
20.79 
14.97 
16.17 
16.60 


$8,181,617 

2,107,888 
8,003,  164 
2,808,508 
24T,461 
2,125.986 
18,484,880 
1.632.273 
IS,  966,  873 
462,924 
2,454.889 
•,206,986 
4.808,446 
1,066,380 
8.350,368 
8,U1,S98 
8,735,806 
4,268,368 
8.544,504 
€8.604.840 
4. 583. 262 
8. 806. 704 
8.887.721 
8.417.697 
16,780,881 
9,484.054 
18, 178,  T47 
38. 984. 288 
13,651.888 
10,687,388 
54,064.48T 
38.120.268 
32,713,134 
26,941.8a 
7,523,317 
4,219,814 
18,627,818 
11.023,012 
15,468,278 
U.  566,833 
7,306,888 
4,075.883 
8. 360,732 
8,374,338 
8,487,108 
12,041,8n 
14,962,187 
1.878,888 


36,WlJ,le8 


11. » 


63a,7S0,T4f 
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Estimated  uunihera  of  aniniah  on  farms  andranches^  total  value  of  cacli  lindj  and  averagB 
pnc€f  January,  1894 — Continued. 


States  nml  Territories. 


Maine 

New  Hampshire. 

Vermont 

llassacbusctts. . . 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania  — 

Delaware 

Maryland 

Virpnia 

North  Carolina . . 
South  Carolina — 

Georgia 

Florida 

Alabama 

Hiasissippi 

Louisiana 

Texaa 

Arkansas 

Tennessee 

West  Virginia... 

Kentucky 

Ohio 

Mi.-hjgan 

Indiana 

Illinois 

Wisconsin 

lifinnesota 

Iowa 

liflssouri 

Kansas 

Nebraska 

South  Dakota  ... 
Ijorth  Dakota  ... 

Ucutana 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

Cfcliforuia 

Oklahoma 


Sheep. 


Number. 


826,937 

115,471 

280, 170 

51,441 

11,279 

39,930 

1, 388, 061 

57, 571 

1,473,494 

12,873 

145, 446 

488.432 

37G, 309 

78,  384 

411. 1C9 

112, 8a^ 

343.-832 

415,  855 

181, 273 

3,814,4a5 

228.310 

519.770 

765,705 

1,163.098 

3, 765, 704 

2,  392, 617 

972.  345 

1,032,976 

1,  066, 376 
514.939 
775. 222 

1, 000. 953 

323, 392 

277. 952 

336, 960 

370,  880 

2, 780,  908 

1, 198.  567 

1, 293, 058 

2,921.188 

691,246 

1, 905, 819 

544,077 

779.547 

832,063 

2.  529, 759 
3,918,157 

18, 222 


Aver- 
age 
price. 

$2.05 
2.38 
2.10 
3.65 
8.65 
3.46 
2.85 
4.C8 
3.07 
3. 18 
3.08 
2.55 
1.49 
1.58 
1.57 
1.79 
1.22 
1.42 
1.52 
1.33 
1.34 
1.81 
2.12 
2.41 
2.20 
2.21 
2.39 
2.37 
2.16 
2.19 
2.69 
1.91 
1.97 
2.31 
2.25 
2.03 
1.76 
2.17 
1.85 
1.20 
l.TS 
1.63 
2.14 
2.25 
2.39 
1.75 
1.81 
2.10 


Total !  45,048,017  I 


1.98 


$671,855 
274, 821 
604,  719 
187,763 
41, 168 
138.014 

3,  962.'  885 
235, 177 

4.  530,  700 

40,968 

447, 843 

1,247,651 

559, 195 

123,  690 

040,687 

202,  335 

421,057 

588,435 

279,  634 

5, 075.  005 

307, 054 

030. 952 

1,619,772 

2, 797.  483 

8, 506.  725 

5. 469, 523 

2, 325.  654 

2, 450, 632 

2, 304, 225 

1, 128, 129 

2. 004, 724 

1,  914,  023 

635, 789 

643.014 

759,  642 

754, 073 

4, 891. 895 

2, 606.  284 

2.396,295 

3, 689, 169 

1,209,681 

3, 098, 480 

1. 164, 162 

1,753,981 

1, 989, 796 

4, 43.3, 403 

7, 074, 625 

38,266 


Hogs. 


fc9, 186, 110 


Number. 


79,995 

51,658 

76,208 

63,895 

13,481 

53, 788 

658,  605 

182,830 

1,033,517 

52, 167 

328,  732 

920,  228 

1,334,980 

767. 521 

1,791,567 

388, 074 

1,514,249 

1,  577, 208 

800,168 

2,555,459 

1,547,689 

1, 930, 040 

407, 344 

1,794,849 

2, 350, 838 

720, 766 

1,815,638 

3, 422, 454 

930,228 

566,967 

5, 996, 179 

3, 709, 517 

2,249,714 

2,088.964 

241, 643 

99,275 

39,888 

15,834 

26,021 

27,521 

19,536 

51,850 

11,590 

58, 725 

162. 977 

210,  747 

435,  663 

24, 153 


Aver- 
age 
price. 


Value. 


$8.09 

$605,476 

10.42 

638,151 

9.11 

695,032 

11.84 

724,622 

11.28 

152,064 

10.78 

579,  596 

9.02 

5. 940, 680 

10.84 

1, 981, 880 

8.78 

0,077,483 

3.80 

198,234 

7.10 

2, 335, 475 

4.41 

4.060,044 

3.99 

6,328,916 

6.43 

4,165.79» 

4.16 

7, 454, 352 

2.38 

921,648 

3.29 

4,988,683 

3.47 

6,478.907 

3.75 

3, 019, 904 

4.20 

10, 973, 142 

3.21 

4, 961,  892 

4.80 

9,265.780 

4.85 

1, 975,  698 

4.79 

8, 595. 892 

0.40 

15, 046, 303 

7.16 

5,161,405 

6.03 

12, 033, 824 

7.01 

23,988,664 

7.87 

7,317,171 

7.88 

4.184,216 

8.24 

49,403,718 

4.86 

18,035,671 

6.83 

15, 364, 873 

8.05 

16,811,981 

7.60 

1,812,081 

6.59 

654.226 

9.22 

363,036 

6.73 

106,530 

7.39 

192,424 

7.43 

204,990 

7.25 

141,636 

8.46 

438,887 

8.75 

101, 366 

8.15 

478.600 

5.51 

897, 678 

4.65 

979. 805 

5.57 

2, 427. 342 

6.25 

120,830 

45, 206, 498  I      5. 08  I  270, 384, 626 


PRODUCTION  OF  HONEY  AND  BEES^WAX. 

The  census  returns  for  the  iiroduction  of  honey  and  beeswax  for  1889, 
having  been  furnished  through  the  courtesy  of  that  office,  a  tabular 
statement  is  published  herewith,  giving  the  production  oy  States. 
The  figures  for •1879  and  18C9,  from  the  same  souice,  are  also  shown  for 
the  purposes  of  comparison.  A  hasty  analysis  of  the  table  shows  a 
much  greater  increase  in  the  production  of  honey  than  of  wax.  It 
shows  also  that  the  increase  in  the  production  of  the  former  was  much 
greater  between  1879  and  1889  than  between  18G9  and  1879,  whereas, 
with  respect  to  wax,  the  reverse  is  true.  The  increase  of  the  latter 
product  between  1879  and  1889  (5-5  per  cent)  seems  out  of  propor- 
tion when  compared  with  that  of  honey,  which  was  148-2  per  cent. 
This  can  bo  accounted  for  in  a  measure  by  the  improved  methods  of 
a])iculture,  and  especially  by  the  more  general  use  of  the  extractor, 
which  greatly  increases  the  product  of  honey  per  hive,  while  it  dis- 
Aa93 34 
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courages  the  building  of  comb.  The  percentage  of  increase  of  1879 
over  1869  M^as,  honey,  75'1 ;  wax,  75-2  per  cent 

The  table  shows  wonderful  advancement  in  this  industry  dnring'  the 
last  decade.  In  1879  but  12  States  produced  more  than  a  million  pounds 
of  honey  each,  and  but  2  more  than  2,000,000  each,  while  in  18S9  there 
were  20  that  i)roduced  more  than  1,000,000  each.  Of  these  Io\^a  pro- 
duped  nearly  7,0U0,00O  pounds;  3  others,  Illinois,  Missouri,  and.  Xew 
York,  in  the  order  named,  produced  above  4,000,000  pounds;  3  more, 
led  by  California,  above  3,000,000  pounds ;  7  above  2,000,000,  and  G  above 
1,000,000  pounds. 

The  honey  crop  is  known  to  be  one  of  the  most  variable,  honey  secre- 
tion in  the  x>lant  being  uncertain,  and  success  depending  largely  iix>o& 
faA  orablo  weather  for  gathering  during  the  short  period  of  harvest. 
The  relative  success  of  the  years  1879  and  1889  the  office  has  no  meana 
of  determining,  but,  making  allowance  for  this  factor,  which  may  or  may 
not  favor  the  deduction,  and  taking  into  consideration,  also^  the 
increased  yield  per  hive  under  the  improved  methods  of  culture,  it 
would  seem  that  the  industry  was  being  rapidly  extended. 

Crops  of  Iccswax  and  Jwuer/,  lSo9,  lS70f  ISSO, 


I 


states  and  Torritorioa. 


[   Beeswax.        llonry.     [  Uoosvrax.  ,     Honey 


Moinr* , 

New  irampsliiro. 

Vomiont 

Masftnclnisotts  .. 

Khode  Inland 

Connoctiout 

JCew  York 

Xew  Jeircy 

Peiina;^  Ivaiiia  .. . 

DelAw'aro 

MaryljiTid 

Virginia 

Korth  Carolina.. 
So'.Uh  Carolina.. 

Coortria 

yi.riiln 

Alabama 

Misai  i,si]>pi 

Louisiana 

Texas  

Ark; 


Tcnnossoo 

AVfst  Viri;inia. 

Ken  t  lick  V 

Ohio....: 

ISIichijian 

Indiana 

lllinoi.^ 

AVi.sconsin 

Minnesota 

Iowa 

;MiH3onri 

Kansas 

Kobraska 

South  Dakota.. 
[North  Dakota  . 

Montana 

"Wyoming 

(^olorttilo 

New  Mexico ... 

Arizona 

Utah 

Nevada 

Idaho 

Washington  ... 

Orejion 

Caliiomia 


Poundi. 

5.  2M 

2.  <M 

i!  10.-. 

i.:rjo 
86. 3';:{ 

•J.rJl  I 
27,  o:;:!  i 

3.  4:w 

20.  4;5H 

109.054 

11.40i 

31.2:;:) 

6.  0.-|'2 
22,  TOT 

J).  :;oo 

2,  SCi 

in,  2:.5 

12,7H0 
61.085 

9.0J7 
:^2,  557 
22.-SK8 
14.571 
12,04U 
4r.,2<VJ 

0,  IU5 

.?,  m\ 

35!  EIri 

2.  208 

707 

G 


Pounds. 

15.5.640 

50>.  044 

142,  9TJ 

25,  201) 

0.290 

32.158 

P9r>.  2.'^a 

GO,  G3G 

70r..  989 

33. 151 

118.  03-J 

505,  239 

1,404,040 

194.253 

GIG,  877 

50,  8S4 

320,  G74 

199.  5.>^] 

37.G4G 

275,  IGU 

270  824 

1,0.39,  550 

37G.  997 

1,171.. 500 

703.  Y'A 

2H0,  325 

395,  27f> 

1.  547,  178 

209.  341 

92,  GOG 

8.53,213 

1,1,5G.  444 

110,827 

28, 114 

110 


Poundt. 

4,770 

2.  85G 
4,574 
2,403 

5:mj 

3,  543 
79,  750 

6. 145 
4G,G10 
2,151 
7  722 
53]  200 
126. 268 
26,  7.^0 
09,318  i 
17,976  I 
06.870  ' 
24,219  i 
11,730 
::5,  825  1 
42.354  1 
86,421  I 
2G.G07  i 
40,912 
56.333  ' 
32.088  I 
31,637  , 
4.5,040  ■ 
22,900  I 

6. 552 

39. 565 

45, 402 

6.  951 

1,  H28 

27 


Poundt. 

198,499 

87,886 

221, 729 

49. 397 

8,397 

100. 378 

2,  088,  845 

131,  342 

1,415,093 

76. 234 

283.  752 

1.090,451 

1,591,590 

:;5i,  .3.50 

1.050.034 

211.934 

841.  535 

382,  50'» 

168,441 

761,225 

1,012,721 

2,130,089 

833, 504 

1.500,505 

1, 626, 847 

1,028,595 

967,581 

1,310.138 

813.800 

234. 0.54 

1,310,138 

721.  080 

201,034 

86.045 

6,180 


13 


575  : 
363 


10 
1.540 


Total  . 


629 
1,207 
4,903 


631, 129 


25.  636 

06,858 

294.326 


3,444 
14, 672 


1, 105,  556 


8,340 

450 

650 

87, 331 

24,296 


20,005 
122.348 
674, 029 


25, 741, 485 


1883. 


Beeswax . 


Poundt. 

4,119 

1,674 

6,793 

1,690 

358 

3,683 

C«,654 

3,381 

39, 877 

1, 612 

5.946 

44,114 

126,447 

27,739 

49, 935 

27, 083 

68,884 

21.902 

^581 

62,  509 

24.811 

63,290 

22,109 

37,225 

33,  520 

26, 759 

21,864 

50,420 

40,058 

12,050 

67,339 

75. 670 

8.880 

•      6.262 

1,508 

8 


7.901 

98 

668 

11,708 

2,825 


2,957 
7,272 
60,237 


1,166,543 


Honey. 


Ptntnds. 
360,481 
112. 114 
379, 0»» 
90,92f 
13,74d 
13©,  63a 

160, 31t 

2, 453,  424 

66.468 

301,  »57 
1,531,147 
2, 373, 569 

856.688 

1,  757, 736 
562,986 

1,824.286 

822.673 

271,962 

3,286.388 

1.111,246 

2,  284, 155 

1,  218.  686 

2.  310, 615 
2,894,059 
2,  487, 134 
2, 106. 8/7 
4,  602. 941 
3,515.761  . 
1, 160,  390 

6, 813,  at 

4, 492, 178 

890,913 

746. 212 

65,833 

990 

20 

350 

390.906 

21,470 

126.124 

479. 158 

88,567 

37,146 

156,435 

435.028 

3,929,889 


63, 894, 186 
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POUIiTRY  AND  EGGS. 

An  enumeration  of  poultry  and  poultry  products  in  the  United  States 
was  attempted  for  the  first  time  in  the  census  of  1880.  As  then 
reported,  there  were  in  the  United  States  in  1880,  exclusive  of  spring 
hatching,  102,205,653  barnyard  fowl  (chickens),  and  23,234,687  other 
domestic  fowl,  such  as  geese,  ducks,  and  turkeys.  The  number  of 
dozens  of  eggs  produced  during  the  year  1879  was  456,875,080.  The 
figures  of  the  Eleventh  Census,  just  issued,  make  the  number  of  barn- 
yard fowl  for  the  year  1890,  258,472,155;  that  of  turkeys,  geese,  and 
ducks,  26,816,545;  and  the  number  of  dozens  of  eggs  produced  during 
1889,  817,211,146.  This  shows  during  the  decade  under  consideration 
an  increase  in  the  number  of  barnyard  fowl  of  153  per  cent,  of  other 
fowl,  15  per  cent,  and  in  the  number  of  eggs  produced  of  79  per  cent. 
At  12  cents  a  dozen,  a  very  moderate  estimate,  the  annual  value  of  the 
egg  product  on  the  form  rose  from  $55,000,000  in  1879  to  $98,000,000 
in  1889.  If  in  addition  to  this  the  annual  consumption  of  meat  sold 
from  the  poultry  reported  is  considered,  the  importance  of  this  branch 
of  rural  industry  will  be  more  fully  appreciated. 

Poultry  and  egg  ^>roduct8, 1879-'80  and  lSS9-'90. 


1879-'80. 


1889-'90. 


States  and  Tenitoriee.  I 


I    Poultry  on  hand  June 
'       1,1880,  exclusive  of 


spring  hatching 


Maine 

New  Hampshire. . . 

"Vermont 

Massachusetts 

nhode  Island 

Connecticut 

Now  York 

Now  Jersey 

Ponnsylvania 

Drlawaro 

Maryland 

Virfiinia 

North  Carolina 

South  Carolina 

(roorgia 

Florida 

Alabama 

Mississippi 

Louiniana 

Texas  

Arkansas 

Tennessee 

West  Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota  

Iowa 

Missouri 

Kansas 

Nebraska 

South  Dakota 

North  DakoU 

Montana 

Wvoraing 

Colorado 


BamvHrd. 


Number. 
944,993 
486,127 
517,992 
914.327 
245,070 
730,  703 
«,  44  H,  8fi6 
1,188,492 

6,  620,  016 
208, 692 

1,  000,  800 
1,987,010 
2,071,616 
1,107,954 
2, 20(',  446 
439,  220 
2, 099,  733 
1, 935.  775 
1,113,342  1 
3,127,770 

1,  829. 8r>6  I 
3, 482,  207  I 
1,321.880  , 
3,  577.  t)23 
8,  7«0.  816 
3,859,581 
5,  750, 613 
9, 910,  806 
3,601,355 

2,  098, 824 

7,  550. 508 
6, 810, 068 
3.651.256 
1,  648, 044 

"   278, 202 

58,224  j 
10,431 
121,327  1 


Other. 


Xumber. 
53,748 
20,683 
49,836 

48,594 

24,689 

45. 934 

496,406 

2r^5,  073 

740.  787 

9G,  207 

3%',  925 

im\  147 

897,  840 

309,675 

1. 176, 137 
104,800 
916. 906 
961,958 
377.  505 

1. 16-^,  097 
881,706 

1, 922, 454 
2S.-».315 

2.899.012 

1. 159, 081 
227. 4:W 

1.091,308 

1,615,165 
294,373 
159. 561 
989,  206 

2, 096.  085 
746,  220 
191.048 

24,229 

2,100 


;36  I 

22,477  I 


Eggs  pro- 
duced m 
1879. 


Dozens. 
7,059,876 
3, 847, 211 

3. 050. 131 
6,571,553 
1, 564, 934 

5,  209, 061 
31,  958, 739 

6,686,142 
34, 377, 88D 
1, 427.  087 
4, 984, 776 
8, 950,  629 

7. 455. 132 
3.416,846 
7,126,058 
1, 024, 106 

6,  761, 646 
6,364,410 
3, 392. 240 

11, 486,  566 

6, 610,  050 
16, 347. 482 

6,741,893 
15,  812,  205 
43,  092.  291 
20,  762, 171 
28,  823.  819 
35,  978, 297 
15. 820.  025 

8,  234. 161 
32, 553,  933 
28,  352.  032 
17.  432,  286 

7, 166, 090 

1,012,613 

208,794  I 

30,740 

520,820  I 


Poultry  on  hand  Jun«^  1,' 
1890.  I 


Domestio 

fowl 
(chickens). 


Number. 
1,411,185 
934,822 

789,278 

1, 623, 605 

482,370 

1,  075, 044 
8, 421, 667 

2,  990,  698 
10,381.781 

900, 212 
3,430.859 

6,  576, 260 
7. 507,  593 

3,  873, 798 
7. 357, 934 

919, 601 

6, 252,  044 

5, 631, 784 

2, 246, 907 

11,523.717 

6. 264. 427 

12, 062, 139 

3, 197, 447 

12,  740, 559 

13, 659.  359 

5.  852, 090 

12, 307,  903 

21, 463, 525 

5, 646, 294 

4, 448,  831 

20,  201, 706 

22, 785,  848 

15,  843, 345 

7.  395, 368 
;  2,292,806 
\       804.388 

2:J3,  60u 

73, 694 

710,942 


Number. 

49,476 

30,033 

96,049 

84,777 

42,167 

60,760 

784.464 

296,  305 

999,  Ot)l 

131. 149 

602, 279 

992, 731 

742,  820 

407,750 

546,  010 

81,419 

661, 757 

732, 813 

291,104 

1.  455, 151 

783,  678 

1,  570. 445 

525,  421 

2,009,924 

1. 008, 094 

357,  534 

1,  287.  890 

2,505,511 

427. 618 

295,380 

1, 749,  567 

2, 405, 940 

1.133,410 

563,655 

131,260 

55,113 

9.092 

4,293 

34,073 


Epgs  pro- 
duced In 

1889. 


V,  rf4.252 
5, 049, 160 
4. 515, 130 
8,931,3M 
2,020,714 
5,  637, 590 

49,  807, 10« 
■    8,031.571 

50,019,915 
2,  218, 754 
8,718,6f3 

13, 557, 571 

11,755,635 
5.  702, 141 

11, 522, 788 
2, 788, 991 

10, 823,  528 

11,393.498 
5, 933, 700 

32, 466, 433 

13, 371,  got 

23, 172,  3U 

8. 446, 250 

24,  091, 437 

70, 162, 240 

34, 309,  638 

48,  621, 660 

60,351,965 

29, 390, 784 

20,  354, 408 

69,  448, 330 

53,147,418 

42, 584, 976 

23, 300, 684 

8, 777. 993 

3, 552,  664 

834,166 

332.221 

2, 685. 100 
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PouUry  and  egg  jyroducts,  ISfO-'SO,  and  18$9-'90^Coui'muei\. 


States  and  Territoriea. 


Now  Mexico. 

Arizona 

Utah 

Nevada 

Idaho 

Washington . 

Oregon 

California 


187&-'80. 

Poultry  on  hand  Jane 
1, 1880,  exclnaive  of 
spring  hatching. 


Barnyard,    i      Other. 


_-       ^_     , 

1 

Xumber. 

Kumher. 

40,760 

8,530 

20.844 

1.706 

214, 733 

7,883 

36,710 

6.925 

65.897 

20,624 

137, 581 

9,548 

435,392 

55.503 

1,425,991 

184,176 

02. 265, 653 

23, 234, 687 

EjJgspro 
duced  la 


Dozent. 

238.858 

72,534 

826,237 

120. 471 

268, 731 

501.448 

1.6.'>4,738 

6,771,323 


1889-'90. 


Poultry  on  hand  June  1  / 
1890.  ! 


Other. 


456, 875,  080 


Xumber. 

60.596 

57,224 

279. 983 

62,167 

231, 547 

779, 972 

1,180,765 

8,504,250 


258. 472, 155 


in 


Number. 
2,248 
4,586 
16,326 
7,436 
15. 176 
37,156 
97,269 
482,952 


26,  816. 515 


Dozens. 
279. 064 
204,174 

1. 131.  en 

170,725 

737.812 

2, 710. 520 

4,453,833 

19,679.423 


817,211.146 


DAIRY  PRODUCTS. 

Keturns  of  the  Elevcutli,  Tenth,  and  Ninth  censuses  relating  to  the 
production  of  milk,  butter,  and  cheese  on  the  farm  are  presented  in 
detail  by  States  in  the  table  below.  The  statement  shows  a  marked 
increase  in  the  production  of  milk  and  butter  and  an  equally  marked 
decrease  in  the  production  of  cheese.  In  milk  the  percentage  of 
increase,  1889  over  1879,  Avas  883-2;  1879  over  1869,  125;  in  butter, 
1889  over  1879,  31-7  per  cent;  1879  over  1809,  51-2  per  cent.  The  out- 
turn of  cheese  in  1889  showed  a  decrease. of  31-3  per  cent  from  that  oi 
1879,  and  in  1879  a  decrease  of  49  per  cent  from  18C9. 

The  production  of  milk  has  ai)parently  made  greater  proportional 
gains  than  the  production  of  its  products,  but  it  must  be  remembered 
that  while  the  figures  for  milk  represent  practically  the  total  product, 
the  figures  for  butter  and  cheese  are  exclusive  of  the  output  of  cream- 
eries and  factories. 

The  manufiicture  of  cheese  is  being  relegated  more  and  more  to  the 
factory,  and  only  in  a  few  States,  principally  in  the  mountain  and 
Pacific  coast  districts,  is  there  indicated  an  increased  production  on  the 
farm.  In  the  States  of  largest  production  the  product  of  1889  is  but 
one-half  that  of  1879. 

Notwithstanding  the  rapid  extension  of  the  creamer}^  system  in  the 
decade  1879  to  1889,  the  production  of  butter  on  the  farm  is  shown 
to  be  still  on  the  increase.  In  the  Eastern  States,  however,  the  outturn 
has  remained  about  stationary  since  1879.  A  most  remarkable  advance 
has  been  made  in  the  Southern  and  south  central  States.  Good  gains, 
but  less,  proportionally,  will  be  noted  in  States  north  of  the  Ohio  and 
east  of  the  Mississippi  rivers.  An  increase  approximating  100  x)er  cent 
is  shown  in  the  figures  for  the  Pacific  States. 
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Dairy  products  liroduccd  on  farms  in  lSG0,lS79j  JSS9. 


Stattrt  ami  Territories. 


Butter,  I'liccse,  and  milk  prodoced  on 
fariDa  in— 


Maine 

New  Uainpabiro  . 

Vermont 

MasHachnAotta . .. 

Bbodo  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

Iforth  Carolina  . . 
South  Carolina... 

Georgia 

Florida 

Alabama 

Missiasippi 

Louisiana 

Texas . 


Arkansas 

Tennessee 

"West  Virginia  . 

Kentucky 

Ohio. 


Michigan  .. 

Indiana 

Illinois 

Wisconsin  . 
Minnesota  . 
Iowa. 


Missouri , .' ) 

Kansas I 

Nebraska 1 

South  Dakota } 

North  Dakota ^ 

Montana I 

Wyoming... 

Colorado 

New  Mexico. 

Arizona . 

Utah 


Nevada  

Idaho 

Washington. 

Oregon 

Caluornia . . . 


ToUl 614.088,188 


Butter. 


Pounds. 

11.6:^6,482 

5, 965,  080 

17,844.300 

0,559,161 

941,199 

0,  716,  007 

107,147.52^ 

8, 266. 023 

GO,  634,  644 

1,171,963 

5,014,729 

6, 979, 269 

4, 297, 834 

1,461,980 

4, 499.  572 

100.989 

3, 213, 753 

2. 613,  .''»21 

322, 405 

3,712,747 

2, 753. 931 

9,571,069 

5, 044, 475 

11,874,978 

50, 266, 372 

24,400,185 

22,915,385 

36, 083,  405 

22, 473, 036 

9,522,010 

27, 512, 179 

14,455,825 

5, 022, 758 

1,539,535 

209, 735 

408,080 

1,200 

392,920 

12, 912 

800 

310.  335 

110,880 

111,480 

407,306 

1,418,373 

7,969,744 


1S69. 
Cheese, 


33,026 
27,239 
14,500 
69.603 


4,464 

17,465 

79,333 

3,395,074 


53, 492. 153 


Milk. 

GaUons. 

1,874,091 

2.352,884 

8,835,840 

15.284,057 

1.944,044 

6,253,259 

185,775,919 

6, 373, 323 

14,411,729 

758,603 

1, 620, 101 

206,812 

17,145 

241, 815 

109, 139 

3,002 

104,657 

17,052 

833,928 

152,771 

81,350 

415, 786 

144,895 

1. 845, 779 

23.276,844 

3,277,122 

936,983 

9.258,545 

2.069,105 

208,130 

688,800 

857, 704 

196, 662 

95,059 


105,186 

4.980 

19,520 

813 

4.800 

11,240 

63,850 

11,250 

21,060 

107,867 

t,  698, 021 


238. 874, 522 
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Dairy  product*  produced  on  farms  in  1869, 1879, 1889 — Continued. 


States  and  Territories. 


Ifaine 

Kew  Hampshire 

Vermont 

Massachuset  tg 

Kbode  Island 

Connerticut 

New  York 

>.'ew  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

Is'ortli  Carolina 

South  Carolina 

(loor^ria 

PloriUa 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois  

"SViHconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

!Nebra«ka 

South  Dakota 

North  Dakota 

Montana 

"VV  vouiing i 

Colorado 

Xcw  Mexico 

Arizona 

TTtah 

Kevada 

Idaho  

AVashington 

Oregon 

Cal  i  foniia 

Total 


Butter,  cheese,  and  milk  produced  on  farms  in— 


1879. 


Batter. 


Cheese. 


Foundt. 

U,  103. 960 
7,  247, 272 

2.'-.,  240, 826 
9, 655.  587 
1,007,103 
8, 198, 995 
111,922,423 
9, 513,  835 

79. 330.  012 
1, 876,  275 
7, 485. 871 

11.470,923 
7,212,507 
3, 196.  851 
7,424,485 
353, 156 
7,997,719 
7,454,657 
91fi.  OHlt 

13,  8'JV»,  320 
7, 790.  013 

17,  886.  309 
9, 309, 517 
18,211,904 
67, 634,  263 
38,821.890 
37,  377, 797 
53,057,913 
33.  35.3,  010 
19,161,385 
55, 481,  958 
28, 572. 124 
21, 671, 762 
9,  725, 198 

\  2,  ODD,  955 

403, 738 

](»5,  643 

860,  370 

44,  827 

61,817 

1,052,903 

335, 188 

310,044 

1, 356, 103 

2, 443,  725 

14,  084, 405 


PoundM. 

1, 167. 730 

807,076 

1,  545.  789 

829,528 

67,171 

826.195 

8,  362, 51H) 

66,518 

1, 008, 686 

1,712 

17.410 

85.8:J5 

57, 380 

16,018 

19, 151 

2,406 

14,091 

4,239 

7,618 

58,  466 

26,  301 

98,  740 

100,300 

58,468 

2, 170,  245 

440,  540 

367,  561 

1.  0.':5,  0G9 

2,281,411 

523, 138 

1, 075, 988 

283,  484 

483, 987 

230, 819 

39,437 

55,570 
2,930 
10,867  I 
10,501  I 
18,300  i 
126, 727 
17, 420 
20,  295 
109.200 
153, 198 
2, 566,  618 


QaUon9. 

3,720,783 

5, 739, 128 

6, 526,  550 

29,  662,  953 

3.  831, 706 

12,  289,  893 

231, 965,  533 

15. 472, 783 

36, 540, 540 

1, 132. 434 

4. 722, 944 

1,  224, 460 

446,798 

257, 186 

374, 645 

40,967 

267,  387 

427, 492 

256,  241 

1,  296,  806 

316,  858 

1,  006,  795 

750,279 

2,513,209 

46,801,537 

7, 898,  273 

6,  723, 840 

45,419.719 

25,150,977 

1,  504. 407 

15,  905. 612 

3, 173,  017 

1,  360,  235 

625,  783 

415,119 

41. 165 

75.  343 
506,  706 

10.  036 

42,  618 
155,  263 
140,  889 

15,  027 

226,  703 

227.  540 
12, 353, 178 


Butter. 


Pound*. 
15.593,315 

7.942,840 
23, 314, 063 

8, 358, 703 
965.456 

7, 196, 095 
98,241,813 

8,367,218 
76, 809, 041 

2,026,498 

9,999,602 
17,949,966 
13, 129,  374 

5, 737. 657 
14, 483, 323 
867,195 
14, 548, 435 
12, 988, 637 

2,  089, 774 
32, 100, 560 
15, 724, 144 
28, 314, 387 
14, 063, 627 
29, 038, 40e 
74, 990, 307 
50, 197, 481 
48, 477, 766 
57,121,488 
46,295,623 
34,  766, 409 
72, 893, 079 
43, 108.  521 
46. 117, 076 
27.  818.  078 
13, 127, 244 

5,  712,  566 

1, 062, 185 

428,269 

3,  282, 086 

86,042 

115,203 

1,  759, 354 

489. 657 

1, 078. 103 

3, 482,  225 

4,  786. 277 
26,  776, 704 


Cheese. 


Pound*. 

696,052 

341,235 

609,586 

122.900 

24,631 

112,566 

4,324,028 

23.613 

439,060 

359 

9,575 

109, 187 

60,760 

2.476 

12,833 

1,731 

6.131 

4,898 

3,939 

145,730 

21,328 

69,919 

74,372 

64,822 

1,  068. 083 

328,682 

360,948 

343,456 

906.266 

676,  «2 

1,038,358 

288,620 

759, 210 

463,831 

303,951 

131, 374 

11,513 

15,196 

87,183 

18,931 

10,855 

163,539 

51,207 

207, 213 

71,  281 

265,576 

3, 871,  575 


Milk. 


QoUons. 
57, 989,  791 
42,633,288 

90,712,2» 

82, 571 .  924 

10,  610,  547 

54, 413, 831 

663, 917,  340 

64.003,963 

366.906.400 

10,  609,  36S 

46.  €01,  21S 

78, 143,  458 

55,^0,688 

23. 833.  631 

52.234.508 

5.056,790 

55,508,687 

50,803.371 

12,»?1,927 

118,475.328 

54.325,673 

167, 657.  IW 

50,449,068 

118,497,288 

326,925,396 

224,537,488 

200, 510,  797 

367,269.464 

303.701,134 

182,  968.  973 

486,961.411 

193, 931,  103 

201.608,099 

144,768,263 

59, 666,  535 

26,566,112 

6.j038.O9t 

3.064,588 

19,  C80,  791 

717,155 

709,225 

8  614,694 

2, 532. 052 

5.085,863 

19,873,281 

25,  042. 276 

111,191,186 


777,  229,  367 


27,272,489    529,032,900    1,023,821,770  '  18,725,218 

I  J  »  I 


5,207,121,309 
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THB  CANNING  INDUSTRY. 


TOMATO   pack:. 


The  American  Grocer  issued  on  January  10,  1S94:  Its  annual  report 
of  the  tomato  and  corn  pack  in  the  United  States  and  Canada, 
Although  drought  and  other  adverse  climatic  conditions  reduced  the 
crop  in  some  sections,  the  tomato  pack  turns  out  to  be  the  heaviest 
ever  recorded,  being  32  per  cent  larger  than  that  of  1892,  which  was 
about  equal  to  the  average  during  the  last  seven  years.  It  reached  the 
grand  total  of  4,456,443  cases  of  2  dozen  each,  against  3,300,792  cases 
in  1892,  and  3,405,365  cases  in  1891.  Tliis  large  output  is  undoubtedly 
the  result  of  the  sharp  advance  in  prices  of  canned  tomatoes  during 
the  first  half  of  1893,  culminating  in  July,  when  No.  3  standard  grade 
tomatoes  sold  from  $1.25  to  $1.45,  as  against  $1  to  $1.15  in  January. 
^  This  rise  was  due  to  the  fact  that  stocks  were  exhausted  at  the 
beginning  of  the  packing  season,  as  importations  from  England  and 
Canada  were  necessary  in  order  to  satisfy  the  demand.  The^  situation 
established  a  premium  on  tomato  packing,  so  that  every  kettle  within 
reach  was  put  in  operation.  The  acreage  in  some  sections,  particularly 
in  the  West,  was  increased  nearly  50  per  cent.  On  the  Atlantic  sea- 
board there  was  a  long  period  of  drought,  which  damaged  the  crop  to 
such  an  extent  that  the  opinion  generally  prevailed  that  *^  tliero  would 
not  be  enough  of  the  festive  tomato  to  go  around." 

As  the  average  consumption  in  the  United  States  is  about  3,300,000 
cases,  the  result  is  a  surprise,  showing  a  suiplus  of  about  1,000,000 
cases,  a  large  portion  of  which  will  have  to  be  carried  over. 

The  following  table  shows  the  pack  of  1893  as  compared  with  that 
of  1892  in  cases  of  2  dozen  each: 

4 

Tomato  imch  {by  States)  in  1S92  and  1S93. 


Kow  Jersey 

Maryland 

ludiitiDi 

(California 

Delawaiv 

Xe w  York 

Virsinin,  inoludingWest- 

Virgiuia,2,000 

Towa 

Ohio 

MisHoiiri 

^Micbipnu 

Illinois 

Knn5wi8 

Utah , 

Nobr.UHka , 

IVnusylvania 

( 'onnoct  icut 

Colorado 


1893. 

1- 
18D2.   1 

II 

977,242 

862,692 

1.417,626 

977,  742 

347,260 

282,  717 

451,547 

230, 943 

271,  277 

175, 700 

160,885 

146.290 

45,020 

60.386 

82, 719 

57. 500 

64,720 

87,840 

122,495 

64,621 

30,502 

39,602 

64,400 

42.200 

76, 815 

30,833 

29,000 

55. 000 

16,000 

2,210  ' 

24,361 

18,950  , 

9.500 

14,750  ; 

49,500 

39.262 

1 

Massachusetts 

Kentucky 

Arkansas 

Texas , 

North  Carolina , 

South  Carolina 

Alabama 

Georgia 

Minnesota 

Wisconsin , 

Mississippi 

Oklahoma  Territory. 


Total. 
Canada 


1893.       I 


1892. 


3,400 
6,500 
14, 000 
7,521 
7,350 
2.950 
2,200 
4,700 
2,000 
3,250 
2,300 
2.500 


Total  XJnitpd  states 
and  Canada 


4, 800, 443 
156,000 


4,  456, 443 


6,557 
2,200 
2.500 
100 
1.500 
7,500 
1.170 
12,400 


3, 223, 165 
143,627 


3.  366, 792 


This  estimate  shows  that  the  excess  in  the  tomato  pack  of  the 
United  States  for  1893  over  that  of  last  year  is  33  per  cent;  the  excess 
in  Canada  is  8  per  cent,  and  for  both  countries  it  is  32  per  cent.  As 
some  factories  had  not  reported  when  the  foregoing  estimate  was  made, 
these  figures  represent  the  minimum  quantity  packed. 

The  total  output  in  1893  compares  with  the  pack  of  previous  years 
as  follows: 
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Output  of  tomatoes  in  years  1SS7-1S93, 


Year, 


1803 

1802 

1891 

1890 

1880 

1888 

1887 

Total  for  BPveii  years . . 

Average  per  yvAV 

Average  per  years  1891-189J 


Caaefi  of  2 

doxen 
tins  each. 


4,456,413 
3, 3«6,  792 
3. 405,  365 
3, 1C6.  177 
2,  ©70,765 
3,343.  137 
2. 817,  048 


23,  581,  727 
3, 361.  675 
3,742,867 


Tho  following  tables  give  the  monthly  and  yearly  range  of  prices  for 
Ko.  3  standard  tins  in  New  York,  Philadelphia,  and  Baltimore: 

Tomato  quotations  for  1SD3. 


Munlh. 


January... 
February'. 

March 

April 

May 

Juno 

July 

August... 
September 
October... 
November 
,  December 


Xeif  Jersey 

and  Delaware 

standard. 


$1.00  to  $1.15 


1.10 
1.15 
1.15 
1.15 
1.25 
1.25 
1.00 

.05 
1.02i 

.95 

i.oa 


1.15 
1.17i 

1.25 
1.30 
1.45 
1.35 
1.10 
1.10 
1.10 
1.10 


Philadelphia. 


$0.97|to$1.00 


1.024 
1.02i 
1.10 

i.m 

1.20 

1.25 

1.30 

.80 

.80 

.87i 

.05 


1.05 

1.05 

1.15 

1.15 

1.221 

1.27  J 

1.36 

.90 

.90 

.95 

1.00 


Baltimore. 


.00  to  $1.10 
1.10 
1.10 
1.10 
1.10 
1.25 
1,30 
.85 
.921 
.024 
.05 
.95 


.10 
.25 
.80 
.85 


The  following  table  gives  the  highest  and  lowest  price  for  standard 
grade  tomatoes,  No.  3  tins,  in  the  New  York  market  for  eight  years: 


Year. 

Lowes 

t. 

Highest,  j 

Ye 

r.T.                         Lowest. 

$0.82J 
.90 

Highest. 

1893 

$0.9 

$1.45 

1.00 

.85 

1.00 

1 

1889 

18S8 

$0.88 

1892 

.82J 
.80 
.77  J 

1.05 

1891  ... 

1887 

1            .95 

1.10 

1890 

1880 

n 

1 

i      •»' 

1.15 

The  following  tabh 
ard  tomatoes  in  Phi 
twenty  years: 

a  bring 
ladelph 

5  into  compariso 
ia,  on  January 

the  price  of  No.  3 
,  each  year  for  tl 

fetand- 
le  past 

January  1  — 

Trice.       i' 

1. 

1 
January  1—                        |      Price. 

1894                                                          .    .. 

$1.00 
.95 

1  1884 

( 

$0.80 
1.00 
1.22 
1.10 
1.20 
.90 
1.90 
1.70 
1.50 
1.80 

is'.y.i 

1  1883 

1882 

1 

1H92                    .              ...              

$0. 75  to  .80 

1891      

.75  to.  80 
.75 

1881 

1890 

18>^0 

;...; 1 

18S9                     

.92i 
.97* 
.90 
.90 
75 

1879 

1HH8 

1 878     . . . 

1 

I  gg7                    .    .                         

1877 

18SG 

1876 

1875   

1885 

1 
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CORN   PACK. 

The  corn  pack  of  the  Uuited  States  and  Cauada  for  1893,  accordiug 
to  the  same  authority,  was  4,301,451  cases,  an  increase  of  770,372  cases, 
or  22  per  cent  over  that  of  last  year.  This  is  the  largest  corn  pack  on 
record,  and  is  liable  to  reproduce  in  1894  the  fall  in  prices  that  occurred 
in  1889  as  a  result  of  the  overproduction  of  canned  corn  in  1888. 

The  corn  pack  by  States  foi*  1893,  as  compared  with  that  of  1892,  is 
sLown  in  the  following  table: 

Cornjxtfk  {^U  ^^tatca)  in  1S9'2  ami  JS93. 
[Dozens  of  casoH.] 


SUtirs. 


Maine 

!Marylau(l  and  Virginia 

Kew  York 

Illinois 

Indiana 

Iowa 

Ohio 

Nebraska 

Kansas 

M  iesoun 

Michigan 

Pcnnsyvania  

Delaware 

Other  States 

Total 

Canada 

Total  United  States  and  Canada 


1893. 

1892. 

«»,167 

727,167 

640,057 

618,733 

1,074,530 

806,600 

•26,496 

464,600 

76,108 

63,662 

470, 881 

310, 316 

860,000 

210,143 

192,300 

100,730 

32,950 

27,775 

26,840 

15,881 

1.200 

400 

67.613 

22,100 

40,106 

47.600 

67,804 

62,785 

4,184,461 

3,117,190 

117,000 

13,889 

4,801,461 

3, 531, 079 

The  pack  of  com  in  1893  eomi)ares  with  the  output  of  previous  years 
as  follows: 

Pack  of  corn  in  years  JSSo-lS93, 


1893 
1892 
1891 
1890 

1869 
1888 
1887 


Cases. 


4,301.451 
3, 531. 079 
2,889,153 
1,  588, 860 
1,  760, 300 
3,491,474 
2,311,424 


Cases. 


I, 


1886 

1,704.735 
1,082,174 

1885 

Total  nine  vears 

22,660.660 
2,617,850 

Average  per  year 

Average  per  year  1891-1893 1      3, 673, 894 


The  following  shows  the  higliest  and  lowest  price  of  New  York  State 
corn,  standard  grade,  No.  2  tins,  in  the  New  York  market,  and  the 
comparative  prices  for  seven  years : 

Pricta  of  corn  in  Xew  York  market  for  seven  years. 


New  York 

State  No.  2 

com. 


Jannarv $1. 00  to$l.  10 

February |     .90        1.10 

March 1.05 

April I  1.05 

May 1     .i>5 

June .90 


^lunths. 


July 

August 

1.10  ij  September. 
1.10  ()etol>er.... 
1. 10  l|  November  . 

December.. 


1.00 


I! 


New  York 

SUto  No.  2 

com. 


$0.90  to  $1.00 
.90  1.00 
.86  1. 10 
.90 

.80  .00 

.80  .90 
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Highest  and  lowest  prices  of  com. 


Year. 


Price. 


Year. 


1893 ;$0.80ioH.10 

1802 1  .95   1.25 

1891 1  .95    1.20 

1890 1  .60   1.10 


1888. 
1887. 
1886 


Price. 


$0.50to$a.» 
.8*  1.11 
.95  1.S 
.95         LSS 


SALMON    PACK. 

For  twenty-eight  years  salmon  have  been  canned  along  the  Columbia 
River.  The  industry  reached  its  culminating  point  in  18S4,  when  the 
Columbia  llivcr  pack  amounted  to  Go6,179  cases.  The  unrestricted 
slaughter  of  this  valuable  food  fish  has  since  that  year  diminished  its 
numbers  to  such  an  extent  that  a  gradual  diminution  in  tlio  pack  ia 
noticeable,  although  certain  hatcheries  have  attempted  to  arrest  this 
downward  tendency  by  sa\ing  the  eggs  and  hatching  the  young  arti- 
ficially, to  be  returned  to  the  river.  Since  1883  the  Alaskan  waters 
have  become  a  valuable  field  for  the  salmon  packer,  the  product  in  1891 
reaching  799,294  cases. 

The  following  table  presents  by  districts  the  Pacific  salmon  i)ack  for 
a  series  of  years  ending  1892,  as  taken  from  the  annual  review  of  the 
San  Francisco  Daily  Commercial  !N^ews  and  Shipping  List.  The  esti- 
mate for  1893^8  taken  from  tlie  American  Grocer  of  January  24, 1894 

Pacific  coast  salmon  pack  {hy  ycars)^  1S0G-IS03, 


Tear. 


18GG 
1807 
186H 
1809 
1870 
1871 
1S72 

is7:j 

1874 

1H75, 
1870 
1877 

1878 
1879 

1^'80 
issi 

1882 
1883, 
1884 

I88r>, 

1.H86 
1887 
1888 
1889 
1890 
1891 
1892 
1893 


Columbia 
Kiver. 


Catei. 

4.000 

18,000 

28.  000 

100,000 

ir.u.ooo 

200,0;  10 
L'oO,  000 

2:)0, 000 
:iiO,  mo 

375,  000 
450,  000 
400,000 
460,  480 
480,  000 
530,  000 
551.000 
541,360 
C29,  400 
656, 179 
524,  530 
454, 943 
373.  800 
367, 750 
325,500 
433,  500 
390. 183 
502;  800 
365,700 


Sacramento 
Kiver. 


Catet. 


Outside 
rivera. 


Cases. 


British 
Columbia. 


Cases. 


Alaska. 


Totals. 


2,500 

3,000 

8,300 

21,500 

36,  500 

31,000 

51,  000 

181,200 

200,  300 

160,000 

81,450 

48,  509 

39,300 

36,500 

58,  (lOO 

66, 666 

35, 006 

4,U2 


I 


25,600 
24,800 
30,000 
30,000 
37,200 
48,500 
49,000 
38.000 
41.350 
51,750 
131.100 
195,  400 
154,000 
199,068 
67,117 
78, 305 
129,000 


9,847 
67,387 
113,601 
57,  394 
61.300 
175.675 
255,061 
243,000 
138,  &45 
106,865 
163,004 
201,990 
135,600 
414,400 
409, 464 
314, 813 
238,997 


I 


I 


Casts. 


30,000 
54,000 
74,850 
120,700 
190,200 
427,372 
709, 347 
083,332 
7M.294 
480,000 


Cases. 

4,001 
IB,  000 
28.000 
100.000 
150,000 
2i>9,00ff 
250, 0« 
25t>.000 
352,500 
37^, «» 
493. 747 
573,687 
640.101 
595. 394 
679.500 
956,375 
1.045,661 

hioe,^ 

971.824 
806,495 
909.047 
997,890 
1,142,72J 

1.633.41J 
1,«35.67» 


Note.— The  fi^i^rea  in  tho  column  headed  "  Totals  "  are  not  in  all  cases  the  agprogat©  of  tli^^9*JJl 
forthesamo  year  in  the  other  columns,  but  a»  it  it  not  known  wh other  the  error  i«  in  oneof  *■• 
addends  or  in  tho  total,  tho  figures  are  liero  reproduced  as  found  in  the  origiuaL 
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EXPORTS  OF  CANNED  GOODS. 

The  exports  of  our  canned  products  to  foreign  countries  for  the  fiscal 
year  ending  June  30, 1893,  as  compared  with  each  of  the  precedingfour 
years,  are  presented  in  the  table  appended.  It  will  be  noticed  that 
since  1891  there  has  been  a  gradual  decline  in  the  value  of  our  exports 
of  these  products,  due  chiefly  to  the  decrease  in  the  value  of  canned 
beef  exported  from  the  United  States,  though  in  1893,  as  compared 
with  1892  there  is  also  a  considerable  decrease  in  our  exports  of  canned 
fruits.  p 

Exports  of  canned  products,  1SS9-1S93, 


1889. 

1890. 

$3, 259, 344 

143, 599 

«,  787, 193 

698,321 

231,265 

1891. 

18»S. 

1893. 

Tish: 

Salmon 

$3,3ft4,5«0 

100,023 

4,  375, 213 

916,341 

311,254 

$2,096,957 

139,393 

9, 068, 906 

703,880 

286,321 

$1,738,466 

146,067 

7, 876, 454 

1,558,820 

873,068 

12,279,621 

Other 

166,901 

Beef 

7, 222, 824 

Fruits 

1, 137, 660 

Vegetables 

242,284 

Total 

9,066,391 

11, 119,  722 

12,295.456 

11,692,874 

11,049,291 

AGRICTJLTIJRAIi    EXPORTS   AND   IMPORTS. 


The  official  records  of  our  foreign  commerce  for  the  fiscal  year  ending 
June  30.  1893,  show  a  decrease  in  the  value  of  agricultural  products 
exported,  as  compared  with  1892,  by  $183,974,851,  while  the  imports  of 
1893  were  less  than  those  of  1892  by  $12,969,671. 

The  subjoined  tables  show  in  detail  the  exports  of  agricultural  prod- 
ucts for  1892  and  1893,  together  with  the  imports  of  these  products 
for  1891,  1892,  and  1893 : 


Erporis  of  the  prodncis  of  domestic  ayrUidture  for  the  years  ending  June  80^1892  and 

189S. 


Article. 


Qaantity. 


Animals,  living;: 

Cattle namber. . 

TTogs do 

Horses do.... 

Mules do 

Sliocp' do 

All  other,  and  fowls 

Animal  matter: 

Bone»,  hoofs,  horns,  and  horn  tips,  strips, 

an  (1  waste 

Ousiugsfor  Aausages 

Effgs doxen . . 

Gluo pounds.. 

(xreasp,  ^easo  scraps,  and  all  soap  stock  . .' 

Hair,  and  manufactures  of 

Hides  and  skins  other  than  fars * 

Honej' 

Oils- 
Lard  gallons. . ' 

Other  animal do 

Meat  products —  i 

Beef  products—  ■ 

IJeef,  canned pounds. . ' 

Beef,  fresh do I 

I^ef,  salted  or  pickled do | 

Beef,  other  cured do 

Tallow do 


394,607 

31. 963 

3,226 

1,965 

46,960 


183,0^ 
580,816 


907,  675 
278,954 


87,028,084 

220, 554, 617 

70, 204, 736 

953,712 

89, 780, 010 


Value. 


$35,099,095 
364.081 
611, 188 
238,591 
161, 106 
24,161 


218,  639 

878,675 

32, 374 

66.403 

1, 298,  598 

370, 169 

1,223,895 

78,048 

496, 60t 
144,  llA 


7, 876, 454 
18, 053, 732 
3. 987,  829 
92,524 
4,425.630 


Qnantitj. 


287.094 

27.S7i 

2,  NT 

1,6U 

37,260 


147,989 
736,446 


486,864 
212,266 


79,088.459 

206.294,714 

68. 423.968 

898,920 

61, 819, 168 


Taluo. 


$26, 032, 428 
397, 163 
718.607 
210,278 
126,394 
43, 116 


819, 848 

1, 409. 280 

33.207 

74,728 

1,067,728 

459,648 

1,497,008 

15.116 

336.634 
106,276 


7,222,834 

17.764,041 

8,186.831 

87,776 

8. 139, 06» 
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Exports  of  the  producia  of  domestic  agricnltHre,  etc. — Contiuue<l. 


Article. 


Animal  matter— Contlnned. 
Meat  producta— CoBtinued. 

Mutton pouuda 

Oleoinargarine— 

Imitation  butler do. . 

The  oil do.. 

'  Pork  products— 

liacun pounds 

Haras do. . 

Pork,  fresli do . . 

Pork,  salted  or  cured do. . 

Lard ^ do. . 

Poultry  and  game 

All  otlier  meat  products ' 

Dairy  products —  I 

Ihittcr pounds. . 

Clieeso do ! 

Milk ; 

"Wax,  bees pounds . . ' 

"Wool,  raw do I 


1892. 


Quantity. 


101,463 

1.610,837 
91,581,703 

607,919,830 

76,  856, 559 

377,  746 

80,  336. 481 

460, 045, 776 


Value. 


15, 047.  24C 
82,100.221 


127. 470 
^2,456 


Total  A-alue  of  animals  and  animal 
matter 


Bread  and  breads  I  ufis: 

llarley . .  busbels . . 

Breacf  and  biscuits pounds . . 

Com bu.sbels.. 

Corn  meal barrels . . 

Oats bushels . . 

( )atmcal pounds . . 

Kye. .' .•. bushels. . 

Kye  flour barrels. . 

Wheat busbels . . 

"Wheat  flour barrels.. 

All  other  brcadstuffs  and  preparations  of, 
used  as  food 


2, 800, 075 

14, 440, 625 

75,451,849 

287, 609 

9, 425, 078 

20, 908, 190 

12,041,316 

4,552 

157. 280, 351 

15, 196, 769 


Total  value  of  broad  audbreadatufTs 

i- 
Cotton  and  cottonseed  oil:  I 
Cotton- 
Sea  island pounds . 

Other  unmanufactured do, . . 

Cottonseed  oil gallons. 

Total  value  of  cotton  andcoton-Hcod  oil 

Miscellaneous : 

Brown  corn 

Fruits  and  nuts- 
Apples,  dried pounds . . 

Apples,  green  or  ripe barrels . . 

i'ruits,  preserved— 

Canned 

Other 

All  other  green,  ripe,  or  dried 

Nuts 

Hay tons.. 

Hops pound* . . 

Oilcake  and  oilcakemeal do 

OUs- 

Linseed gallons . . 

Other  vegetable 

Seeds- 
Clover pounds. . 

Cotton do 

Flaxseed  or  linseed bushels . . 

Timothy pounds . . 

All  other 

Tobacco — 

Leaf pounds . . 

Stems  and  trimmings do 

Vegetables- 
Onions bushels.. 

I'easo  and  beans do 

Potatoes do 

Canned 

All  other,  including  pickles 


♦9,022  ] 

195.587  I 
9.011,889  I 
I 
39.  334,  933 
7,757,717 
30.246 
4,  792, 049 
33.201,021 
13,828 
1.220,205 

2,445,878 

7, 676. 657 

236, 358 

31,898 

30.064 


1,751,445 

775,  596 

41,590,460 

919,  961 

3,  842, 559 

565, 957 

11. 432, 160 

22,461 

161,  399, 132 

75. 362, 283 

1,711,103  j 


(^antity. 


3,479,322 
113.939,363 

391,758.175 

82. 178, 154 

P12, 644 

52, 459. 722 

365,693,501 


8, 920, 107  j 
81,350,923 


77.274 
91,858 


Taloe. 


99^  ITS 

416,396 
11,  207,  250 

35. 781,  rra 

9.933.09S 

79,317 

4,116,946 

S4,  643,993 

17.978 
1.240.466 

1.67^O»0 

7,634,64a 

274.155 

22,04« 

14.808 


171,285,887 

3,035,267 

1.4^843 

14, 583, 967 

752,353 

46,037,274 

24,587.511 

'271, 155 

793,081 

2,380,653 

•51,920 

5, 762, 701 

160,660 

1,477,058 

1,002,796 

2,811 

10.296 

117, 121, 109 

93,534.970 

16,620.339 

76,493,347 

1,555,883 

299,363,117  '  200,311.654 


9,074,686 

2,926,145,125 

18,859,278 


1.591,464  I    7,083,415 

256,  869,  777  ,2,  204, 131, 711 

4.982,285     9,462,074 


1,758,756 

187,070,952 

3,927,556 


263,443,526  1 192,757,264 


26,042,063 
938,743 


85,201 

12,604,686 

826, 398.  719 

112,  386 


19, 532, 411 
12, 149, 261 
3, 613, 187 
10, 318, 074 


240,716,150 
14.715,927 

59,842  I 
637.972  1 
557,022  j 


218, 133 

1,288,102 
3. 407, 956 

1,558,820 
214,738 

1,  C95, 845 

60,684 

582,  838 

2,420,502 

9,713,204 

54,020 
73,731 

1, 636, 671 
86,549 

3, 915, 547 
381, 651 
231, 864, 

20,303.245 
360,800  j 

58.121  ! 
945,767  I 
301.  378 
373,  008 
159,811 


I 


7,966,810 
408,  014 


33,084 
11, 867, 030 
802, 416, 067 

128, 936 


8,276,066 
4,431,914 
1,837,370 
7,077,181 


248, 367, 258 
17,715,625 

57, 610 
389,  913 
845, 720 


163.105 

«.  482, 085 
1,097,967 

1,137,66J 

224,381 

882,605 

94.902 

519,640 

2.695,867 

9.688,773 

54. 856 
886,101 

988,809 
35,029 
2, 195, 374 
504,937 
269,580 

22,292,704 
599,195 

60,878 
745.636 
700,032 
242,284 
149. 167 
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Article. 

1892. 

1893. 

Qnantily. 

Value. 

$67,686 

371. 344 

5. 843, 051 

Quantity.          Value. 

JMiacellanooiis: 
Wino- 

In  bottles dozen. . 

Not  i u  bottles gallons . . 

All  other  agricultural  products 

14. 834 
655,795 

11.128 
708,558 

$51,654 

869,893 

4. 615, 872 

Total  rahse  of  nii.^cellaneona  projlucts 

54,791.126 

50, 998, 576 

HECAPITVLATION'. 

Animals  and  animal  mailer 

181,730,463 

299,363,117 

263. 443, 526 

54.791,126 

171, 285, 887 

' 

200,811,654 
192, 757, 264 

Cotton  and  cotton-seed  oil 

MiM'*dlon*^ns  products- - 

50, 098, 576 

Total  afirrictiltural  exDorts  . .         ... 

799.  328,  232 
1,015.732.011 

615, 353. 881 
830,876.908 

7^05 

Total  exports 

Per  cout  of  agricultural  matter 

_ 

78-69 

' 

Imports  of  agricultural  products  for  the  years  ending  June  30,  1391,  1892^  and  1893, 


Articles. 


Sugar  and  molasses : 

Sugar 

Molasses 

Sugar  drainings 

Total  sugar  and  molasses 

Tea,  coffee,  and  cocoa : 

Tea 

Coffee 

Cocoa,  and  leaves  and  shells  of 

Unenumerated  items 

Total  tea,  coffee,  and  cocoa 

Animals  and  their  products,  except  ivool: 

Cattle 

Horses 

Sheep  

A 11  other,  and  fowls 

Bristles 

Butter 

Cheese 

Eggs 

Glue 

Grease 

Hair 

Hides 

Hide  cuttings,  etc 

Hoofs,  horns,  eto 

Meats— 

Preserved 

All  other 

Milk 

Oil,  animal 

Sausage  skins 

Coenmuerated 

Total  animals  and  their  products,  except  irool. .. 

Fibers: 

Auimnl  — 

Wool:! 

Silk,  unmanufactured 

Vegetable- 
Cotton 

Flax 

Hemp  and  all  substitutes 

Jute 


1891.       * 

1892. 

1893. 

$10.-..  728.  210 

$104,-408, 813 

$116, 255, 784 

2. 659. 776 
1,34D 

2,877,744 

1.992,334 

1 

108, 389.  341 

107, 286,  557 

118,248,118 

13,828.993 

14, 373, 222 

18,857,482 

96, 123, 777 

128,041,930 

80,486,558 

3, 323, 057 

3,221,041 

4,017,801 

97,794 

122, 578 

183.669 

113,373.621 

145. 758, 771 

98. 644, 510 

102, 978 

47,466 

45,682 

3, 265,  254 

2, 455. 868 

2,388,267 

1,219,206 

1,440,530 

1,682.977 

357,027 

307,  752 

625,269 

1,357,938 

1,456.058 

1,608,258 

.58.  541 

16,649 

13,479 

1, 358, 752 

1,238,166 

1,426,927 

1.185,595 

522,240 

392,973 

497,  340 

495, 619 

667.756 

430, 335 

271,421 

419,625 

2, 408, 733 

1. 685, 562 

2,006,796 

27. 930, 759 

26,850,218 

27,847,896 

353,943 

303,302 

366,525 

587,444 

797,529 

554.902 

521.322 

430,048 

668,284 

144, 049 

97,883 

115, 376 

105,633 

95,947 

110, 186 

5,531 

12,136 

21,327 

572, 817 

566,650 

683,217 

813,873 

823,964 

611,851 

43,277,970 

39, 913, 808 

41, 244, 073 

18,231.372 

19, 688, 108 

21,064,180 

19, 086,  4:16 

25, 059, 325 

29,836,986 

2, 825.  0C4 

3,  217, 521 

4,688,799 

1,656.779 

1.964,163 

1,879,162 

7.  949. 650 

7,354,088 

9,061,855 

3.  8C2,  858 

3, 021, 174 

2.467.828 
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Articles. 


1891. 


1892. 


Fibers— Continaert. 

Vegetable  -Continued. 

Sisal  |n*:is*'  and  other  vec**tnl)lo  Nul>t»tancea  . 
i-'lboru  not  ekewhero  upt'citied 


Total  filMTi  . 


If  Ucf'Uaneoas : 
BreadAtnfis — 

Uarley 

Corn  .  * 

Oats 

Oatmeal 

Rvo 

AVhcat 

AV'lieat  flour 

lin'iKlHtntla  nnd  farinaceous  substances  not  elso- 

wherospecilifd 

Chicory 

Fruits  and  nut >i 

Hay 

Hops 

Indico 

Jdftlt.  barlev 

Oils,  vegetable 

Fixod  or  exj)re88ed 

Olive 

Other  

Volatile  or  essential 

Opium,  crude 

Plants,  t  r«  e.s,  and  shrubs 

Rico  and  rice  uioal 


$5, 829, 514  I 
1,987.904  I 


$5, 187, 620  1 
1.597.049 


96.  005.  «8« 
1.  »57.  2M 


61.429.517  I       €7,089,048  I        76,961,530 


Z.  222, 593  I 
l.fiSl 
.5.  050  I 
31.089  I 
1)3.227  ! 
431.940 
43,  IKO 

1,194,473 

342,  617 

2«,0!.'>,374 

445, 461 

1.797,406 

1,600,630 

78,433 


1,592,040 
10.752 
«.22t 
27.942 
07,507 
l,1«55.3i*5 
4.231 

1.223,066 

154,954 

20. 968,  262 

715, 151 

883.  701 

1, 779,  716 

6,  US 


Seeds 


SlJicf.-* : 

Cit^ound 

Vnjn'ouiid  — 
NulTiio<rs  . 
PepTtrr . .. 
Ml  other. 


All 
Tobacco,  leaf  . 

Vanilla  beans 

Vegotabh'S : 

lieuns  and  juase 

I'ot  atoes 

Piekle.s  and  R.uice8 

All  ..ther- 

In  llieir  natural  state  cir  in  salt  or  brine. 

rrei)ared  or  preserved 

Wines: 

Ch.inipajine  and  olbt-r  spj-rklin;; 

Still  \\ines-- 

lu  casks 

In  bottles 

Unenunierated  items 


Total  luiseellanet 


733,  4i*9 
1,405,001 
1,523.4M 
1 ,  202, 375 

H9,  763 
4.  Tm'.),  540 
3,  2o»i,  230 

202,  Gn2  ' 

686,019  t 

1,338.037  I 

m;.'>,  ^82  ■ 

l3,'Jh7,  (W4   I 
591,714  I 

2.078.571   . 

2,707.927  , 

511,163 

1,007,757  \ 
008,519  I 

:>  Cl.-.  872 

2,641,816  I 

1.749.372 

177,523 


876, 613 
2.  239, 540 
1,676,004 
1, 029, 203 

15,5,  018 
3, 030,  883 
2,  264,  837 

307,  738 

750,813 

1,069,268 

920,000 

10,3,'{2,423 

803.696 

957,824 

1S6,006 
421,292 

563,297 

754,  H08  I 


4,.') 


,810 


2,  464.  484 
1,908,203  I 
130,766 


82.591,497 


921, COS 

•    j.2a5 

p.  8»7 

7,0S5 

707.  053 

2,223 

1,266.835 

2i>S,  8S4 

23, 6<40.  650 

964,755 

1,0^5,407 

3,137,511 

4,411 


891,424 
2,  754.  372 
1.  653.  036 
1, 186,  824 

137,503 
2,790,151 
2,757,010 

298.008 

613. 743 

1,278,062 

1.110,197 

14, 702, 440 

763,935 

1.734,228 

2,066,5» 
454,090 

691.968 
639,806 

5,579.C'54 

2.565,024 

2,121.275 

132,020 


66,811,677  I        78,891,C60 


lIEtAIMTl-LATlwN. 


Sugar  and  mobivprH 108.  n<9,  341 

Tea,  coffee,  and  eoc»a I  113, :;:::.  021 

Animals  and  their  i>n)dnets.  except  ■wool 43,  277.970 

Fibers,  animal  and  \e^M'table 01.429.  .')17 

MisccUaneons 82,  591.  497 


107.286.557 
145,  758, 771 
39,913,808 
67, 089. 048 
66,811,677 


Total  flgrienlt  ural '     409.  001.  910  j 

Total  import-* ,    bW,  910, 19G 

IVr  cent  of  ninicultural  nsatter '  48  4 


426. 859, 861 
827,  402, 462 


51  0  I 


118.248,118 
98, 544. 510 
41.244,073 

76,961.520 
78,691,969 


413,890,190 
666,400.&23 
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THE  SnaAR  CROP  OF  THE  'V70RLD. 

BEET   SUGAR. 

The  following  table  presents  Mr.  Licht's  estimate  of  the  beet-sugar 
production  of  Europe  for  the  season  ISOS-'Oi:  as  compared  with  preced- 
ing campaigns: 

European  heel-sugar  production. 


CountrieB. 

1893-'»i. 

1892-'93. 

Metric  tone.* 

1, 225, 331 

802.577 

588,838 

455,000 

196,099 

68,070 

92,000 

1891-'92, 

1890-'91. 

1889-'90. 

1888-*89. 

Germany 

Metric  tone.  * 
1,350,000 
845,000 
575,000 
650,000 
235,000 
75,000 
111,  000 

Metric  tons.  * 
1,198.156 

786,566 
650, 377 
550,994 
180,377 
46, 815 
88,636 

Metric  tons.  * 

1,331,965 

778. 473 

694,037 

544,162 

205,  623 

70,635 

80,000 

Metric  tons.  * 

1,264.607 

753,  078 

787, 989 

456,  711 

221,480 

69,705 

80,000 

Metric  tons.  * 
990,604 

AuatriaHunfiary 

France -.. 

523.242 
466,707 

liussia.  ...I 

520,387 

145,804 

Holland 

56,047 

Other  countries 

87,000 

Total   

3,841,000 

3,428,515  1      3.501,920 

1 

3,710,896  1      3.  63a.  630 

2.795,851 

-.  -  -, 

*  One  metric  ton  is  equal  to  2,2046  pounds,  only  a  few  pounds  less  than  our  long  ton  of  2.240  pounds. 

CANE   SUGAR. 

In  regard  to  this  kind  of  sugar  Mr.  Licht  makes  the  following  esti- 
mate for  the  principal  countries  which  have  a  surplus  for  exportation: 

Cane-sugar  production. 


Countries. 

1893-'94. 

Cuba 

Metric  tone. 
850,000 

Puerto  lUco 

60,000 

Trinidad 

50,000 

IJarbatlos 

65.000 

Jamaica 

Martinique 

26,000 
32,000 
40  000 

Ouadeloupe   ..      .... 

Lesser  Antilles 

Demerara 

25,000 
110,000 

Reunion 

37,000 

1892-'93. 


Countries. 


I 


]803-'94. 


1892-'93. 


Metric  tone,   ti 

682,768  i  Mauritius 

48,714  il  Java 

50,764  li  Brazil 

65,383  I'  riiilippine  Island* 

27,000  y  United  States 

33,223      Peru 

41.296  I!  E^ypt 

25,000   I  Sandwich  Islands. 

99,092  I 

35,991  Total 


Metric  tons. 

Metric  tons. 

125,000 

70,732 

480,000 

482,007 

260,  000 

215,000 

265.000 

273,988 

265, 000 

245,000 

65,000 

60,000 

70,000 

65,000 

135.000 

125,000 

2,960,000 

1 

2,045,963 

According  to  these  estimates  the  total  sugar  x^roductiou  of  the  world 
for  the  last  five  years  has  been  as  follows : 

Sugar  a'op  of  the  world. 


Tears. 


i  Beet  Bogar. 


Metric  tons. 

1803-'94 '  3, 841, 000 

1892-'93 j  3,428,515 

1391-'92 1  3, 501.  920 

1890-'91 1  3, 710,  895 

1889-'90 3, 633, 630 

i  


Cane  sugar. 


Mftric  tons. 
2, 960.  000 
2, 645, 963 
2, 852, 296 
2,  554.  536 
2. 069, 464 


Total. 


2retrie  tons. 
6,801,000 
6.074,478 
6, 354, 216 
6, 265, 431 
6,703,094 
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THE  WORLDS  SUPPLY  AND  CONSUMPTION  OF  COTTON. 

All  statements  purporting  to  give  the  crops  of  the  world  are  neces- 
sarily very  incomplete,  from  the  fact  that  for  various  countries  no  autlien- 
tic  data  are  obtainable;  and  the  obstacles  to  completeness  increase 
when  an  attempt  is  made  to  cover  any  considerable  period.    The  data 
given  below  are  obtained  partly  from  official  and  partly  from  private 
l)ublications.    Beginning  with  the  United  States,  the  figures  on  pro- 
duction found  in  the  reports  of  the  several  censuses,  from  the  seventh 
to  the  eleventh,  inclusive,  may  first  be  presented.    The  figures  of  the 
last  two  censuses  were  published  as  returns  for  the  years  preceding* 
those  in  which  the  census  was  taken,  and  while  those  of  the  three  ear- 
lier censuses  arc  not  so  presented  in  the  census  reports,  they  probably 
relate  in  the  main  to  the  crops  of  1849,  1859,  and  1809  rather  than  to 
those  of  1850,  18G0,  and  1870. 

Table  I. — Cotton  crops  of  the  United  States  in  the  last  Jive  censuses. 


States  ni»<l  Torritorirs. 


Alabama 

Arkansas 

California 

Florida 

Georgia 

IlliiioiR 

Indiana 

KansoA 

Kentucky 

Louisiana 

Mississippi 

Missouri 

Xevada 

Now  Mexico  .... 
North  Carolina  . 

Oklahoma 

South  Carolina. . 

Tennessee 

Texas 

Utah 

Virginia 

West  Virginia  . . 


Bales. 
564,429 
65,344 


45,131 
409.  001 


758 
178, 7;n 
484,202 


73,845 


300, 901 
194, 532 
68, 072 


8,047 


Bales. 
089,055 
367, 303 


65. 153 

701, 840 

1,482 


61 


1879. 


1889. 


Area.  Product,    j      Area.        Product. 


T 


777,  738 

1,202,507 

41,188 


19 
145, 514 


353,  412 

206,464 

431, 463 

136 

12,  727 


Balfs. 

420. 482 

247,068 

34 

39,789 

473, 034 

465 

3 

7 

1,080 

350,832 

5ei.03S 

1,240 

100 


144, 035 


224,  500 

181,842 

350,  628 

22 

183 

2 


United  States  ....  2, 469, 093   5, 387, 052  13,  Oil, 

I  ' 


Acres. 
2, 330, 086 
1, 042, 970 


Bales. 
699,654 
608,256 


245, 595 
2, 617, 138 


54.997 
814, 441 


Acres. 
2,761,165 
1, 700. 578 


227,870 
3, 845, 104 


731 

212 

2,067 

1,367 

2.629 

873 

864.  787 

508,569 

1,270.154 

659.180 

2, 106. 215 

963,  111 

2,883,278 

1,154,725 

32, 116 

20,318 

67,260 

15.856 

893, 153  I        389, 598  I 


1,364,249 

722,562 

2, 178, 435 


45,040 


522, 548  I 
330.621  ! 
805.284 


1, 147, 136 

1,109 

1, 087, 469 

747, 471 

3, 934, 625 


19,595  , 


89, 213 


BaUs. 
915,210 
001,494 


57.028 
1,191,&46 


336.261 

425 

747, 190 

190.679 

.4n,242 


6,375 


114.480.010  1  15,755,359    {20, 175,270  1:7,472,511 


*  The  figures  in  those  three  columns  probably  relate  mainly,  if  not  wliolly,  to  the  crops  of  1849, 1859^ 
and  1869,  respectively.     See  text  precedine  the  table, 
t  Including  i'o.OOO  acres  and  17,000  bales  In  Indian  Territory. 
;  Including  70,078  acres  and  34,115  bales  in  Indian  Territory. 

The  annual  estimates  of  the  Department  of  Agriculture  began  soon 
after  the  close  of  the  war.  In  October,  1866,  the  crop  was  estimated 
by  the  Statistician  at  1,835,000  bales,  an  estimate  subsequently  modi- 
fied to  1,760,000.  The  estimates  for  1867, 1868,  and  1869,  were  as  given 
below : 


Year. 


Area. 


Product. 


Valu 


Acres. 

1867 7, 000, 000  1 

1868 '    7, 000, 000  I 

1889 I    7,  750, 000  I 

I  I 


Bales. 
2, 450, 000 
2, 500, 000 
3,000,000 


$230,000,000 
Stf.  000,000 
803,000.000 
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The  estimates  of  the  Department  on  area  and  value  for  the  years 
firom  1870  to  1888,  inclusive,  are  given  in  Table  II  below,  but  the  report 
for  1874  contains  no  estimate  of  area  and  the  reports  for  1877  and  1882 
contain  no  estimate  of  value.  No  estimates  have  been  made  by  the 
Department  since  1888.  All  the  figures  in  Table  II  except  those  on 
area  are  found  on  page  218  of  the  Statistical  Abstract  of  the  United 
States  for  1893.  The  figures  on  quantity  produced  presented  in  the 
same  table  were  taken  for  the  Statistical  Abstract  from  the  records  of 
the  commercial  movement  of  cotton,  which  may  be  presumed  to  give  a 
more  accurate  measure  of  tlie  respective  crops  than  could  be  obtained 
fi'om  any  other  source  short  of  an  actual  census. 

TAiiLi:  J  I. — Cro2>8  of  the  Vnilcd  States  from  1S70  to  169.3  inclH«iv€. 


yciM. 


Arcii.* 


Acres. 

1870 '     8,680,000 

1871 1     7,378,000 

1872 1     8,500,0C0 

1873 1    9,350,000 

187-1. 


1875 i  10,803,030 

1870 !  11,677,250 

1877 '  12,600,000 

1878 '  12, 266, 800 

1879 12,595,500 

1880 15,475,300 

1881 16,710,730 

1882 16, 276, 691 


1883. 
1881. 
1835. 
188fi. 
1887. 
1888. 
1889. 
1890. 
1801. 
1892. 


16,777.993 
17, 439, 612 
18, 300, 865 
18.454,603 
18,641,067 
19,058,591 


Averago 

Average 

Annual 
crops,  t 

net 

weight 

of  bales.: 

gross 

weight 

of  ba^s.§ 

Crop  in  pounds 
gross  weight. 

Farm  A-alae.B 

3 

4 

u 

G 

7 

Hales. 

P0U7ldS. 

Pounds. 

Pounds. 

4, 347,  U06 

438 

464-85 

2,0-20,693,736 

$286, 000, 000 

2,974,351 

439 

465-34 

1, 384, 084, 494 

288,300,000 

3,930,508 

440 

466-40 

1, 833, 188, 931 

301,087.500 

4,170,088 

439 

465-34 

1, 940, 648, 352 

812,480,000 

3,827,845 

439 

465-97 

1, 783,  644, 032 

256,215,000 

4,  632, 313 

430 

465-85 

2.157,958,142 

272,936,400 

4, 474, 009 

439 

468  -45 

•2,095,901,297 

229,444,600 

4,773,865 

1^ 

473-47 

2,260,285,666 

205,000,000 

5, 074, 155 

473-85 

2,404,410,373 

193, 854, 641 

5,761,252 

453 

481  11 

2,771,797,156 

242, 140, 987 

6,605,760 

456 

484  -40 

3,199,822,682 

280, 266, 242 

5,450,048 

446 

474  -38 

2,588,240,050 

259, 010, 315 

6,949,756 

400 

489-95 

3,405,070,410 

309.698,600 

5, 713, 200 

452 

482-66 

2,757,544,422 

250,594,750 

5, 706, 165 

451 

480-70 

2,742,906,011 

253,903,385 

6,575,691 

455 

483-95 

3,182,305,659 

269,989.812 

6,505,087 

455 

485-37 

3,157,378.443 

257, 295, 327 

7, 046, 833 

458 

488  -05 

3,439,172,391 

291,045,346 

6,938,290 

467 

495  -79 

3,439,934,799 

292,139,209 

7,311,322 

477 

496-13 

3,627,366,183 

308, 424, 271 

8, 652.  597 

477 

498-81 

64,316, 048, 982 

350,000,000 

9. 035, 379 

476 

498  -77 

§4,506,575,934 

813,000,000 

6, 700,  365 

472 

500-37 

53,  352,  658, 458 

268,000,000 

*  E»tiraatc8  of  the  Department  of  Agiiculture  as  pultlishcd  from  year  to  3  car  in  its  reports.  (See  text 
above.) 

I  The  nmonnta  given  as  annual  crop  represent  the  commercial  movement  for  periods  of  twelve 
months  beginning  on  September  1  of  the  year  in  which  tlio  crop  was  grown.  The  statistical  abstract 
makes  ockuowleugments  lor  the  figures  on  tliis  subject  to  the  Now  York  Shipping  and  Commercial 
List,  the  Now  York  Commercial  and  Financial  Chronicle,  the  National  Cotton  £xcbango  and  the  New 
Orleans  Cotton  Exchange. 

1  As  reported  by  Mr.  Thomas  Ellison,  of  Liverpool. 

6  As  reported  by  Henry  A.  Hester,  secretary  New  Orleans  Cotton  Excliange. 

j]  The  figures  in  this  column  arc  mainly  the  estimates  of  the  D-'partmeut  of  Agrieulturo.  {See  text 
above.) 

The  commercial  movement  from  September  1, 1893,  to  April  30, 1894, 
indicates  that  the  crop  of  1893  was  considerably  larger  than  that  of 
1892.  The  total  snpply  brought  into  sight  out  of  the  crop  of  1893  from 
September  1, 1893,  to  April  30, 1894,  inclusive,  as  stated  by  the  secre- 
tary of  the  New  Orleans  Cotton  Exchange,  was  7,101,386  bales,  against 
0,272,542  bales  during  the  corresponding  portion  of  1892-'93. 

The  figures  given  below  in  Table  III  are  from  page  218  of  the  Statis- 
tical Abstract  of  the  United  States  for  1893.  Those  in  columns  2  and 
3  combined  make  the  total  crop  in  pounds,  as  given  in  column  6,  Table 
II.  It  must  be  borne  in  mind,  however,  that  the  exports  for  each  fiscal 
year  are  out  of  the  crop  of  the  calendar  year  preceding  that  in  which 
AG  93 35 
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the  fiscal  year  closes,  and  that  consequently  1871,  in  cohmm  1,  ^Z'able 
III,  corresponds  to  1870,  in  column  1,  Table  II,  and  so  on  for  tiie  aoe- 
ceeding  years. 

Tab  LI :  III. — ^rporis,  imporlSf  and  domestic  contumpiion  of  cation  in  the  Vnited  ^idste^ 


Toar» 

1S:rport«  of 
dameatic. 

Domestic  re- 
tained for 

Imports. 

£xport« 
of 

JiraoSO— 

coxMtnuptkm. 

foreign. 

1 

Pownd*. 

3 
Potmda. 

4 

Founds. 

______ 

Potmdt. 

1871 

1,402,928,024 

657,765,712 

1, 196, 840 

776,483 

1S72 

933, 537. 413 

450,547,081 

2, 894, 183 

288,297 

1«73 

1,200,003,680 

633.125,401 

4,425.524 

334,648 

1S74 

1,358,602.303 

582,040,049 

8,625,830 

377, 610 

1875 

1,260,418,903 

623,225,129 

2, 140, 332 

433,041 

1876 

1,491,405,334 

666,^52,808 

2,451,419 

224,497 

1877 

1. 445, 309, 130 

650, 532, 1«7 

2,656,667 

277,948 

1878 

1,607,533,511 

652, 752, 165 

3,032,013 

835,541 

1879 

1,028.372,833 

776,  037,  540 

2,993,677 

603,146 

18b0 

1,822,061,114 

949,  736, 042 

3,547,792 

234,729 

3881 

2,191,028,772 

1, 007, 893. 910 

4, 440, 866 

1, 240, 676 

1882 

1,739,975.961 

848,204,089 

4,339,962 

1,843,400 

1883 

2, 288, 075, 052 

1,110,085,348 

4, 081, 945 

3,238,030 

1884 

1,862,572,530 

804,071,892 

7, 010,  492 

1, 863, 936 

1885 

1,891,659,472 

851, 366,^39 

6, 115. 080 

1,609,260 

1886 

2,058,037,444 

1,124,268.215 

6. 072, 334 

1,276,961 

1887 

2,160,457,330 

987,921,113 

8,924,531 

716, 371 

1888 

2,taM.120,820 

1,176,051,565 

6, 497, 592 

203,972 

1880 

2, 384, 810, 060 

1, 065, 118, 130 

7, 973, 039 

1«7,959 

M90 

2,471.709,853 

1,155,566,330 

8.606,048 

1M8,104 

Ififil 

2,907r358,7»5 

1,408,686,187 

£0,908,817 

447,784 

1892 

2, 935, 2M),  811 

1,671,366,173 

28, 663. 760 

132,777 

1803 

2, 212,  U5, 126 

1,140,543,332 

43,367,852 

860,832 

Toreign 
zetain6d 
for  con- 

Total  con- 
BumptioD.  do- 
mestic and 

ticprvd- 

mnsptioD. 

1    ticC  «x- 
,    ported. 

« 

7 

B 

Poundi. 

Pounds. 

420,857 

558,186,0© 

71-38 

2,605,886 

453,152,867 

87^44 

4, 000, 870 

637,216,277 

C5-47 

8.248,220 

585,294,269 

70 -« 

1,716,291 

524.941,420 

70-m 

2,226,922 

668,779,780 

70-75 

2, 378. 618 

652,910.785 

6*«-87 

2,006,472 

654.848,627 

71  •» 

2.490,531 

778,528,071 

67-74 

8,313,063 

953, 049, 105 

C5-7I 

3,209.290 

1,011,103,200 

68-47 

2.496,402 

850,760,551 

e7-2J 

843,016 

1, 117, 838, 363 

«7-» 

6,"^^,  656 

900,637,448 

«7-W 

3,506,420 

854,812,959 

88 -M 

3,785,373 

1,128,063,588 

^m 

3,208,160 

991.129,273 

«*71 

5,283,620 

1,180,345,185 

<»-«l 

7,785,080 

1, 062, 003, 210 

«8-S3 

6,867,946 

1,163,924,275 

m-is 

20,461,023 

1,429,146,210 

^^-m 

28,630,092 

1,599,887,165 

65 -» 

43,007,120 

1,183,550,452 

fl6« 

The  figures  in  the  following  table  for  the  y^ars  from  1870-^71  to 
lB89-'90,  inclusive,  are  found  on  page  138  of  Latham  and  Alexander^ 
Cotton  Movement  and  Fluctuations  for  1892.  Those  from  1890-^91  to 
1892-'93,  inclusive,  are  found,  as  also  arc  the  others,  with  two  exc^)- 
tions*,  on  page  405  of  the  Commercial  and  Financial  Chronicle  of  Sep- 
tember 9, 1893.  The  quantities  are  expressed  in  bales  of  400  pounds. 
The  figures  for  the  United  States,  when  reduced  to  pounds,  differ  more 
or  less  from  those  given  in  Table  II,  but  the  table  as  a  whole  may 
serve  to  give  an  approximate  idea  of  that  portion  of  the  world's  cotton 
ci'op  i7hich  enters  into  the  commercial  supply  of  Europe  and  our  own 
country,  with  the  parts  thereof  contributed  by  the  United  States  and 
by  other  countries,  respectively: 

"  In  tho  Commercial  and  Financial  CliToniclo  the  viflible  supply  at  the  end  ot 
imj-'90  is  stated  at  1,120,000,  and  the  invisible  at  311,000  bales. 
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Tablk  IV. — Supply  and  dtstrihution  of  cotton. 

[Halod  of  4O0  pounds  each.] 
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Visible 
and  in- 
visible be- 

Crops. 

Total  act- 
ual OMI- 

Balance  of  year's  i 

supply. 

TTeam. 

Supi^yof 

other 
conn  trios. 

End  of 

year. 

giunnifi 
of  year. 

United 

Totftl. 

sumption.* 

Burnt, 

State*. 

Visible. 

Invisible. 

etc.t 

1870-71 

1,  725, 000 

4,733,000 

2.025,000 

6,758,000 

5,820,000 

1,696.000 

882.000 

85,000 

ISTl-Ti 

2. 578,  COO 

a  **"  000 

3, 036, 000 

6, 277, 000 

6, 312, 000 

1, 785, 000 

C68.000 

90,000 

1872-'73 

2, 45.-?,  000 

100 

2,083,000 

6,366,000 

6,425,000 

1,591,000 

720,000 

74,000 

1873-74 

2,  320,  000 

^     '      100 

2. 320,  000 

6, 917, 000 

6, 632, 000 

1.682,000 

843. 000 

80,000 

1874-  75 

2,  C25, 000 

\  r-     100 

2,  '">^  000 

6, 525,  000 

6,650,000 

1,619,000 

705,000 

70.000 

1675-'76 

2,321.000 

r.  i:-    100 

2,          »0 

7,18"  "00 

7,082,000 

1,732,000 

614,000 

85,000 

1878-77 

2,346,000 

).i"      00 

1,          100 

6,83     eo 

7, 140, 000 

1,818,000 

643.000 

75,000 

1877-78 

1,961,000 

I       100 

1,       m 

6,03      00 

7,272,000 

1,2U,000 

326.000 

80,000 

1878-'7» 

1, 540, 003 

^00 

1,          100 

7.03      00 

7,223,000 

1,088,000 

199.000 

85,000 

187»-'80 

1,267,000 

100 

1,       m 

8,45      00 

8,081,000 

1,499,000 

49,000 

88,000 

1880-'81 

1,  "">  'lOO 

00 

1,          100 

fi,3S      00 

8,646,000 

1,922.000 

240,000 

•0,000 

lB81-'82 

2,          100 

W) 

2,          K» 

8,Sfl      00 

9,035,000 

1.362,000 

254,000 

100,000 

1882-'83 

1,       leo 

100 

2,       m 

10, 4C      00 

9,409,000 

1,704,000 

701.000 

120,000 

ia8S-'84 

2,          100 

100 

2,          OO 

8,01       00 

9.290,000 

1,505.000 

434.000 

95,000 

18g4-'85 

1,          WO 

100 

2,          100 

8,42      00 

8,i«97,000 

1,230,000 

449.000 

90,000 

1885-'86 

1,M        100 

•   K-  ■.  100 

2,  1        100 

9,56      00 

9,371,000 

1.210,000 

590.000 

88,000 

18B6-'87 

1,     '      «0 

JOO 

2,          100 

0.92      00 

9,757,000 

1.248,000 

593.000 

120,000 

1887- '88 

J,  1    m 

100 

2,          100 

10.  K      00 

10, 167, 000 

905,000 

649,000 

160,000 

1886-'89 

1,<  ,;    ^ 

100 

2,          100 

10,42      00 

10,524,000 

902,000 

597,000 

120,000 

188a-'fl0 

l.j'-.    too 

100 

2,          100 

11, 10      00 

U,  055, 000 

1.140.000 

294,000 

115,000 

1890-'»l 

1,^   1    00 

1              100 

2,          100 

12,65      4)0 

11,736,000 

1,706,000 

560,000 

100,000 

ISOl-Vi 

2,-:      m 

]              KM) 

2,          100 

13,19     '00 

11,616,000 

2,933,000 

607,000 

100,000 

1892-'fc3 

3,    :      100 

oo 

2.          100 

10.64;  uOO 

11,470.000 

2.400,000 

163,000 

50,000 

*  GonsnmptioB  in  Europe  and  the  United  States. 

t  This  coluBia  oo\'ers  oott»n  exported  to  countries  aet  ovArod  by  fi^ires  of  cousu:nption,  and  oa4- 
tea  1mm t  in  [Jul tod  States,  «u  sco,  and  in  Europe. 

To  illustrate  the  preceding,  take  the  last  Beason,  1892-'93,  and  the 
results  would  be  as  follows : 


Visible  and  invisible  stock  beginning  of  year 3, 540, 000 

Total  crop  during  year 10,644,000 

Total  supply  (bales  of  400  poiindH) 14,184,000 


mSTRIIIUTIOX. 

Total  consumption 11,471,000 

Burnt,  etc.,  during  the  year 50,000 

11,521,000 

Leaving  visible  stock 2, 400, 000 

Leaving  invisible  stock 263, 000 

Total  visible  and  invisible  stocks  at  end  of  year 2,  663, 000 
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The  following  table,  which  is  obtained  from  the  same  sources  as  7al>le 
IV,  shows  how  the  consumption  of  cotton  exhibited  in  that  table  is 
distributed  between  Great  Britain  and  the  continent  in  Europe    and 
between  the  North  and  South  in  the  Unit<id  States: 

Tablk  V. — CotiHumption  of  cotton  in  Europe  and  in  the   United  States. 
[BaI<M  of  400  pounds  each.] 


Europe. 


Great 
Britain. 


1870-71  . 
1871-'72  . 
1872-73  . 
1873-74  . 
1874^'75  . 
1875-70  . 
1870-77  . 
1877-78  . 
187a-79  . 
1879-'80  . 
1880-'81  . 
1881-'82  . 
~T«2-*83  . 
1883-'84  . 
1884-'85  . 
1885-'86  . 
188G-'87  . 
1887-'88  . 
1888-'80. 
1889-'00  . 
1890^'91  . 
1891-'92* 
18»2-'93* 


805,000 
015.000 
084,000 
128,000 
088.000 
176,000 
183,000 
038,000 
843.000 
350,000 
572,000 
640,003 
744,000 
666.000 
433,000 
628,003 
604,000 
841.000 
770,000 
034,000 
230,000 
020,000 
706,000 


Continent.        Total. 


1,906.000 

2,057,000 

2,032,000 

2,064,000 

2,240,000 

2,403,000 

2, 378, 000 

2,600,000 

2, 596, 000 

2, 750, 000 

2, 956. 000 

3, 198, 000 

3,380,000  I 

3, 380. 000 

3, 255,  OOO 

3,405.000 

3, 640, 000 

3,796,000 

4.069,000 

4,290,000 

4,538,000 

4,576,000 

4, 576,  000 


4.711,000 
6,072,000 
5, 116. 000 
5, 192, 000 
5.328,000 
5,  579, 000 
5, 561, 000 
5,547.000 
5,439,000 
C,  100, 000 
6. 528, 000 
6,8.')8,000 
7, 124, 000 
7, 046, 000 
6,088,000 
7,093,000 
7,334,000 
7,637,000 
7, 839, 000 
8,324,000 
8,768,000 
8, 596, 000 
8,282,000 


Vi 

Ditcd  Stat< 

58. 

Total. 

North. 
1,009.000 

South. 

100.000 

1,109,000 

1,108,000 

132.000 

1,240,000 

1,157,000 

152,000 

1, 309, 000 

1,299,000 

141,000 

1.440.000 

1, 169. 000 

159,000 

1,328,000 

1. 344, 003 

159.000 

1,503,000 

1. 418, 000 

161.000 

1.579,000 

1,558,000 

167,000 

1,725,000 

1, 615, 000 

169,000 

1,784,000 

1,779,000 

202,000 

1,981,000 

1.884.000 

234,000 

2.118.000 

1,931,000 

266.000 

2,197,000 

1,993,000 

382,000 

2, 375. 000 

1, 865, 000 

379.000 

2,244,000 

1,608,000 

301.000 

1,939,000 

1,890,000 

388,000 

2.278.000 

1, 972, 000 

451.000 

2, 423, 000 

2, 030, 000 

500,000 

2,530,000 

2, 130, 000 

555,000 

2,685,000 

2, 102, 000 

629, 000 

2,731,000 

2,262,000 

096,000 

2,968.000 

2,430,000 

790,000 

3,220,000 

2, 340, 000 

840,000 

3,189.000 

Ag^regaUe. 


6.S1*,! 
6.425.000 
6,632.000 
6.656.  OOO 
7.082,000 
7,140,OUO 
7.272,000 
7,223^000 
8.08L.0C3O 
8.  646;  OOO 
9,035.000 
3,499,000 
9,290,000 
8,597.000 
9,371,000 
9. 757,  OOO 
10. 167, 000 
10, 524, 000 
11,055.000 
11,726,000 
U,  816, 000 
11,471,000 


•Figures  for  European  consumption  for  1891-'92  and  18D2-'93   are  given  as  being  sulject  to  slight 
correction. 

The  consumption  of  cotton  in  India  for  each  year  since  1877-'78,  as 
stated  in  the  two  publications  already  named  in  connection  with  Tables 
IV  and  V,  is  given  below,  the  figures  for  the  last  two  years  being  from 
the  Commercial  and  Financial  Chronicle,  while  tbose  for  the  other  years 
are  alike  in  both  publications : 

Tablk  VI. — Consumption  of  cotton  in  ludid. 


Tear. 


187a-79 
1879-'80 
1880-'81 
I881-'82 
1882-'83 


Quantity, 

bales  of  4U0 

pounds. 


262,230 
301,480 
371,403 
389,600 
417, 400 


Year. 

Quantity. 

baics  of  400 

pounds. 

1883-'84 

520.700 

1881-85 

584, 800 
630, 300 

1885-'86 

1880-*87 

711,800 

1887-'88 

771,670 

Year. 

Quantity, 

baies  of  400 

pounds. 

1888-89 

870.880 

1889-'90 

988,293 

1890-'91 

1,155,328 

1891-92 

1,142,619 

1892-93 

*1, 170, 000 

*  Estimate*]. 


THE  WORLD'S  "WOOL  SUPPLY. 
STATISTICS  OF  PRODUCTION,  TRADE  AND  PRICES. 

The  first  of  the  tables  which  follow  relates  to  the  production  of  wool 
throughout  the  world.  As  far  as  oflScial  figures  as  to  the  wool  product 
of  different  countries  could  be  obtained  they  have  been  used,  but  in  a 
majority  of  cases  it  has  been  necessary  to  use  unoflBcial  estimates,  or  to 
make  as  close  an  estimate  as  practicable  from  the  number  of  sheep  and 
probable  yield  of  wool  per  capita,  or  from  the  oflicial  record  of  exports. 
In  some  of  the  great  wool  producing  countries  the  domestic  consump- 
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tioii  is  60  insignificant,  in  comparison  with  tbo  total  product,  that  the 
latter  is  approximately  indicated  by  the  exportation. 

The  grouping  of  countries  is  that  adopted  by  Dr.  F.  X.  von  Neu- 
mann-Spallart  and  Dr.  Franz  von  Juraschek  in  the  estimates  of  the 
world's  wool  product  given  in  their  valuable  statistical  compilation, 
the  Uebersichten  der  Weltwirtschaft,  and  in  a  number  of  cases  the 
unofficial  estimates  used  are  the  latest  ones  found  in  that  publication. 
But  in  a  majority  of  cases  the  figures  hero  given  are  for  a  later  date 
than  those  of  Dr.  vow  Juraschek,  which  are  the  latest  in  the  Uebersich- 
ten. The  sources  or  bases  of  the  different  estimates  are,  however, 
specifically  indicated  in  foot  notes,  as  are  also  the  authorities  for  the 
more  precise  statements;  and  a  considerable  amount  of  incidental 
information  is  given  in  the  same  connection. 

Tablk  1. — Jjijfroximatc  statement  of  the  icorJd'a  icool  product  according   to  the  latest 

attaiuable  data. 


Coiintrie8. 


In  Earopo: 

Russia 

Great  Britain  and  Ireland  . 

France 

Spain 

German  Empire 

Hungary 


Italy. 

Austria 

Portngal 

Beli^nm 

Sweden 

Other  European  countries. 


Total  for  Europe . 


War. 


1883 
1891 
J  892 
1880 
1802 
1884 
1891 
1891 
1882 
1890 
1890 


Quantity  produced. 


MiUions  oC 
kilograms. 


a  118  -62 


*30-00 
•i9'57' 


17  5-21 

••50 

M-80 

*35-24 


Outside  of  Europe: 

Australia 

United  States 

Argentine  Kcpublic 

Uruguay 

Cape  Colony 

BriUsh  India 

Natal 

Asiatic  Turkey 

British  North  America 

Other  extra-European  countries. . . 

Total  extra-European  countries., 

SUMMARY. 

Total  fur  Europe 

Total  extra-European  countries  — 


Grand  total  . 


1892 
1882 
1892 
1892 
1892 
1892 
1892 
1892 
1891 


07-94 


9  40 -00 


Pounds. 


261,500.662 

5147, 474, 238 

0107,222,264 

66, 138, 000 

d  55, 000, 000 

43,144,022 

« 21, 214, 537 

/  0,044, 488 

11,485,966 

1, 102, 303 

3,068,280 

77, 600, 104 


805, 093, 851 


A  605, 712, 887 

1 203, 000, 000 

j  840, 903, 398 

k  61, 666, 690 

170,835,193 

m  84, 717, 907 

n  20, 887, 888 

17, 504, 524 

p  10, 000,  000 

88, 184, 000 


1,432,917,496 


806, 093, 851 
1.432,917,496 


2,238,011,347 


Notes  on  Tablb  l. 
*  Estimates  of  Dr.  Franz  von  Juraschek  in  Uebersichten  der  WoltwirtHcliaft. 

(a)  These  are  the  figuresgiven  by  Dr.  Franz  von  Juraschek  on  p.  4C8  of  Fcbersichten  der  Welt- 
virtachaft  for  1685-1889.  His  estimate  is  based  on  an  assumed  average  yield  of  0  Russian  pounds 
of  wool  per  head  of  sheep,  the  number  of  these  nnimala  in  1888  liaviog  been  48,220,119,  without 
including  those  in  Asiatic  Rnssia. 

(b)  Estimate  of  the  Bradford  Observer  reproduced  in  the  Wool  Book  for  1892,  p.  C4. 

(c)  According  to  the  Bulletin  of  the  Ministry  of  Agriculture  for  November,  1893  (twelth  vear  No. 
6),  the  quantity  of  wool  produced  was  480,357  quintals,  of  which  the  figures  in  the  table  are  tno  equiv- 
alent, fh''  nuiLber  of  animals  thorn  is  statea  in  the  same  place  at  16,591,617,  on  which  the  average 
yield  of  wool  is  2-93  kilograms,  or  6*46  pounds  per  capita.  It  is  probable,  however,  that  the  total 
wool  clip,  as  stated  in  the  table,  includes  a  consideraole  quantity  of  pulled  and  butchers'  wool,  in 
which  case  the  average  weight  per  tleece  will  be  leas. 

(d)  The  number  of  sheep  on  l)ecembor  1,  1892,  according  to  the  official  figures  was  13,580,012,  on 
which  number  the  round  number  estimate  of  55,000,000  pounds  is  a  small  fraction  more  than  4  pounds 
per  capita.  The  estimate  of  Dr.  von  Juraschek  for  1883  was  25,500.000  kilograms  or  56,415,714  pounds, 
which  waa  less  than  3 pounds  per  capita  on  the  sheep  then  in  the  Empire;  whereas  Mulhall, 
estimating  for  1887,  put  the  total  product  of  the  Empire  at  105,000,000  i>ounds.  The  number  of  sheep 
has  diminished  by  more  titan  5,000,000  within  the  last  ten  years. 

(e)  The  official  figures  for  1891,  as  found  on  page  380  of  the   A^nnuario  Statistico  Italiano  for  1802, 
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UNITED  STATES. 

lu  Table  2  the  wool  product  of  the  United  States  is  presentod  hy 
States  and  Territories^  as  shown  in  the  seyeral  censuses  from  the 
Seventh  to  the  Eleventh,  inclnsive.  The  figures  therein  given  ar^  Ixow- 
ever,  fkr  from  induding  the  total  quantity  of  wool  produced.  Tiiis  wiD 
be  seen  by  footnotes  a  and  b  in  the  case  of  the  censuses  of  ISSO  and 

mftko  Ibo  quantity  of  \rooI  produced  in  tbat  Tear9,€22,851  kilograma,  or,  «s  stated  inthetxO^le*  21,214^517 
pounil8«  and  the  valne  18,306,975  lire,  or  $3,533,246. 

{/)  According  to  themnimal  consns  of  December  31, 1S80,  there  'were In  Anatri*  at  that  Ubio  3. 1961,787 
sheep,  against  »,64 1,340  to  1880.  The  yield  of  wool  in  1881  was  officially  repactod  in  part  8  of  tk«  StM- 
tistirtchoa  Jahrbucli  dea  K.  K.  Ackerbaa-Ministerluins  for  1881  at  49,452  roetrio  ^entoera  (or  ^xuntala^ 
and,  aasuming  tiioyidd  in  1891  to  bare  been  proportionally  the  aame,  the  qnantity  of  w-ool  obtainad 
from  the  redaced  number  of  sheep  ironld  be  41,025*53  tueirio  ceatnera,  or,  as  eetimated  lb  -tli^  tabla 
0,044,488  pounds.  This  seems  a  low  estimate,  being  at  the  average  rate  of  leas  than  1*29  lulog^rnxmB,  «r 
about  2*8  pounds,  of  wool  per  hcsd  of  sheep. 

(g)  This  is  onthe  basis  of  2,977,451  sheep,  the  number  in  the  Kingdom  in  1883,  and  of  If  kilo^n^nM 
of  wool  per  capita.  Tho  number  of  sheep  is  fonnd  in  the  Statesman's  Year  Book  for  1889.  mnd.  tb* 
yield  of^wocd  per  capita  is  that  assumed  by  Dr.  F.  X.  Ton  yenmann-Spallart  andhia  sacce^sor,  I>r. 
von  Juraschek,  in  Vcbersichtcn  der  Weltwirtschafb  for  1885-1889.  The  estimate  appears  to  be  ratlser 
high,  bJit  14  rctainod  for  want  of  a  definite  basis  for  a  diflorent  one. 

(h)  The  net  export  of  the  Australiaian  colonies  for  1390  was  493,105,556  pounds,  or  12,007,331  poirnds 
loss  than  the  total  product  as  stated  in  the  table.  The  figures  there  given  are  &x»m  p.  304  of  th«  Vie- 
torian  Year  Book  for  1892,  a  work  prepared  by  lienry  Ueylin  Hayter,  government  staUst  of  thm 
colony  of  Victoria.  The  net  export  was  520,481,863  pounds  lu  1889,  and  642,637,738  in  1891 ;  and  if  w 
8uppo90  the  not  export  in  these  years  to  have  fallen  short  of  the  totidprodnction  l^about  the  t 


amount  as  in  1S90,  wo  shall  have  as  the  total  production  about  533,000.000  pounds  in  lw9  and  055.000,009 
pouuds  in  1891.    Tho  woolen  niilla  of  Victoria  and  New  Zealand,  according  to  the  latest  otfidal  hand 
booktf  for  these  colonies,  used  in  1801  and  1892  the  quantities  named  below : 


Country. 


Victoria 

Kew  Zealand  . 


The  two  colonies  . 


189L  U92. 


1,780.859 
8,918,073 


4,698,983 


Pounds. 
2.474, 441 

X388.aM 


6,883, 39f 


The  flgnres  for Xew  Zealand  are  given  as  reprosen ting  the  quantities  purchased.  Xo  statistics  are 
at  band  as  to  tho  quantities  consumed  in  tho  other  Australasian  colonies. 

(i)  Official  figures. 

<j)  This  is  tho  quantity  of  wool  exported.  The  exports  for  1891  amounted  to  305,570,430  ponnda. 
The  quantity  manufactured  to  the  republic  must  be  tosigniflcant,  and  the  figures  on  prodoction, 
were  any  available,  could  net  crrcatly  oxoeod  the  figures  on  exportation.  The  figures  on  expoitatioa 
here  given  sro  from  tlie  ofllcial  report  on  oommeroe  and  navigation  for  1882,  kllograma,  however,  beinf 
reduced  to  their  equivalent  to  pounds. 

<!-)  This  is  tho  quantity  exported  M  wool  of  domostic  origin  daring  the  year.  Ke  imports  of 
nnmannfacturcd  wool  are  recorded  for  1892  in  tho  "Annnario  Kstadistloode  la  Kepnblica  Oriental  del 
Uruguay,"  from  which  documeat  tho  quantity  exported  (stati'd  in  kilO|grams)  is  ontainod.  The  nam> 
ber  of  sbocp  in  Uruguay  to  1692  Is  ofiicially  stated  at  11,012,769,  on  whfch  number  tho  exports  for  the 
3-ear  would  be  an  averago  of  about  5  7  pounds  per  capita.  Some  estimates,  however,  place  the  namber 
of  sheep  considerably  highertlian  that  oxprcs5tod  by  tho  oflUcial  figures,  on  the  ground  that  thousands  of 
•tock-raiaers  fail  to  make  returns  of  tho  animals  owned  bv  them« 

(i)  Kct  exports  as  stated  in  the  Statistical  Abstract  ol  the  Colonial  and  other  possessions  of  the 
Uni tod  Kingdom,  p.  41.  thirtieth  number.  The  net  export  for  1890  i»  stated  to  tho  same  pUco  al 
65,655,917  jpoauds  and  that  for  1891  at  75,520,701  pounds. 

(m)  This  is  the  net  export  during  tiio  Indian  fiscal  year  extendtog  firora  April  1, 1892,  to  March  31, 
1893,  inclusive.  It  is,  of  course,  much  less  than  the  total  product,  but  the  latter  is  difficult  to  estimate 
with  any  approach  to  exactness.    Tho  number  of  sheep  audgoats  in  British  India,  exclusive  of  Bea- 

f  aland  the  Central  provinces,  in  lfi9l-'92,is  stated  in  Ko.27of  the  Statistical  Abstract  for  British 
ndia  (p.  157)  at  28,9t5,156,  to  which  licngal  aud  the  Central  provinces  would  probably  auJ'  a  few  mil- 
lions  more.  The  numbers  of  sheep  and  goats,  respectively,  are,  however  not  separately  stated.  Br. 
von  Juraschek,  in  his  Uobersichten  dor  Weltwirthachaft,  while  giving  to  hia  table  the  qaantity 
exported,  gives  to  a  footnote  an  estimate  of  tho  total  wool  product,  baaeooa  the  namber  of  sheep  and 
goats  together,  placing  it  at  from  30.000,000  to  40,000,000  kilograms.  The  lower  of  theee  estiaiates, 
which  is  probably  above,  rather  than  below,  the  mark,  is  equivalent  to  06,138,000  poands. 

<n)  This  is  tho  net  export  of  sheep's  wool,  as  stated  iu  tlie  Statistical  Abstract  of  the  Cotonial  and 
otlicr  posj^cHsions  of  the  I'nited  Kingdom,  thirtieth  number.  The  namber  of  sfaeepto  the  ooloay  in 
1891  is  stated  to  the  same  document  nt  959,246,  on  which  the  net  export  of  wool  to  1892  would  amoont 
to  an  average  of  over  2I|  pounds  per  capita.  It  is  evident  from  this  that  the  wool  shipped  from  the 
ports  of  Katal  must  have  included  a  large  qaantity  produced  on  adjoining  territory. 

(o)  The  exports  from  Turkey,  including  Turkey  to  Europe,  to  the  United  Ktogdiom  alone  ameaated 
in  1890  to  17,458,657  pounds  of  sheop  or  lambs*  wool,  and  4,120,2:!2  pounds  of  goat's  wool  or  bair;  in  1891 
it  amounted  to  17,805,113  of  tho  former  and  6,486,115  of  the  latter;  to  1892  it  amounted  to  22,774,761  af 
tho  foi*mor  and  7,774,541  of  the  latter. 

(p)  The  number  of  aheep  to  Canatla  in  1891  is  stated  in  the  Statistical  Yearbook  of  Canada  for  IttS 
at  2,518,977,  on  which  the  round-number  estimate  of  10.000,000  pounds  of  wool  is  a  fraction  less  thsa 
4  pounds  per  capita.  The  exiwrts  of  home-grown  wool  from  the  Dominion  during  the  fixcoi  yesr  end- 
tog  June  30,  1892,  amounted  to  916,330  pounds. 

(^)  This  is  an  estimate  of  tho  Kiiglish  firm  of  Jsooms,  Son  Si  Co.  It  includes  the  woob  of  Peni, 
Chili,  Brazil,  l£gypt,  Tunis,  Algiers,  and  other  coantriee. 
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1890,  and  tlio  figures  for  the  i)recediiig  censuses  are,  no  doubt,  similarly 
incomplete  from  like  causes. 


Tablk  2.— Wool  2iroduot  ly  States  and  Territories,  as  shown 
Seventh  to  the  Eleventh,  inclusive. 


each  census  from  tk^ 


Stales  and  TerritoriM. 


Alabama 

AriKona 

Arkansas 

California 

ColoraQo 

Connecticnt 

I>akoU:  North 

South 

Delaware 

District  of  Colojnbia  . 

Florida 

Georgia 

Idaho  

IlUoois 

Indiana 

Iowa 

Kansas 

Kentucky 

I^onisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada  

New  Hampsbire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

Ohio  ..     

Oklahoma 

Oregon 

Pennsylvania 

Bhode  Island 

South  Carolina 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 


TheUnltedSUtes. 


1850. 


Pounds. 
657,118 


182,505 
5,520 


497, 454 


57,768 

525 

23,247 

990,019 


2,  ISO,  113 

2,610,287 

373,898 


Pounds. 
775,  U7 


410,382 
2,683,109 


335,896 


50,201 

100 

59,171 

946.227 


2,207,433 
109,897 

1,364,034 
477.438 
585, 136 

2,043,283  1 
85 
559,619  J 

1, 627. 164 


1, 108,  476 

375,396 

32,901 

10.071,801 

970.738 

10. 196.  371 


1.989,567 
2. 552, 318 

660,858 

24,746 

2,329,105 

290,847 
1.485,060 

491,511 

377,267 

3,060,888 

20,388 

065.059 
2, 069, 778 


3,302 

330 

1, 160,  222 

349,250 

492,645 

9,454,474 

883, 473 

10, 608, 927 


1870. 


Pounds. 

381,253 
679 

214,784 
11, 391, 743 

204,925 

254,120 

8,810 
58.316 


1880. a 


1800.6 


.1. 


37,662 

816,947 

3.415 

6.739,249 

5,029,023 

2,967.043 

335,006 

2,231,450 

140, 428 

1, 774, 168 

435,213 

306,659 

8,  720, 145 

401.185 

288,285 

3, 619, 39U 

100 

74,655 

27,029 

1. 129, 442 

336,609 

684,930 

10, 5M9, 225 

799,067 

20,539.643 


29,686 

4,481.570 

129,092 

487,233 

1,364,378 

131, 917 

9,222 

3,400,717 

2,860,765 


253,963 


52.516,959 


219, 012 
4, 752, 522 

90,699 

427,102 

1,405,236 

1,493,738 

74,765 
3,118,950 
2, 510, 019 

19,819 


1,0U,933 


00, 264, 913 


1,060,638 

6,561,722 

77,328 

156, 314 
1,389,762 
1,251,328 

109,018 
3, 102, 137 

877, 110 

162.713 

1,503,541 

4,090,670 

30,000 


e  100, 102. 387 


Pounds. 
762,207 
313,698 
657,368 

16, 798, 036 

3, 197, 391 

230,133 

157,025 

97. 046 


162, 810 
1,289,560 

127. 149 
6,093,066 
6, 167, 498 
2, 971. 975 
2,855,833 
4, 592, 576 

406,678 
2,776,407 

850,084 

299,089 

11,858,497 

1, 352, 124 

734,613 
7, 313. 924 

905.484 
1,282,656 

655, 012 
1.060,589 

441, 110 
i,  019, 188 
8, 827, 195 

917, 756 
25, 003, 756 


5,718,524 

8,470,273 

65,680 

272,768 
1,918.295 
6,928,019 

973.246 
2, 551, 113 
1,836,673 
1,389,123 
2.681,444 
7,016,491 

691,660 


Pounds. 

-768, 58» 

551,365 

512. 396 

16, 358, 547 

3, 334,  234 

126,508 

610,417 

1,073,009 

47,281 


221.954 

841. 141 
2,110.242 
4,490,77a 
4,863.404 
2,619,663 
2,253.240 
2,777.531 

440,686 
1,861,009 

513,225 

241, 314 
12, 378, 318 
1, 945, 249 
1. 038, 188 
4, 040. 084 
0,335,561 

791.534 
1,450,868 

717, 149 

180,844 
4,074.503 
6, 715, 686 

733,765 

20, 987, 574 

59, 114 

9,9S2,910 

6,441,164 

41,021 

157, 707 
1,307,686 
14,917.068 
4,660,250 
2,118,883 
1,449,219 
1.556,793 
2,560,860 
4.981,068 
4,146.778 


155.681,751         165,449,239 


NoTBS  OH  Table  2. 

(a)  Nut  iaclnding  the  following  Itema,  the  result  of  special  InvostigatioD :  Texas  and  California,  fall 
clip  of  sheep  reported  on  farms,  13,000,000  pounds;  wool  of  other  (ranch)  sheep,  84,000.000  ponnds; 
pulioawool  anddeece  of  slaughtered  sheep,  38,000.000  pounds;  making  on  aggregate  of  240.681,751 
ponnds. 

(b)  Including  wool  sbom  in  the  fall  of  1S39  and  the  spring  of  1890,  but  not  pulled  wool  or  vroaX  on 
ranges  which  last  is  reported  as  follows: 


Pounds. 

Arizon.t 1, 630, 172 

California 7,734,407 

Colorado 1.210.098 

Montana 2.841.916 

New  Mexico 3,906,495 


Pounds. 

SoutbDakota 380 

Texaa 3.480,114 

Utah 5,025,263 


Total 25.828,845 


If  the  item  of  wool  on  ranges  be  added  to  the  105.449,239  pounds  giren  above  we  eball  bave  as  a 
grand  total  191,278,084  pounds.  The  diflbronce  between  these  figures  and  those  of  tbe  Department  of 
Agriculture  for  the  same  year  is  in  large  part  covered  by  pulled  wool  and  the  llcece  of  slaughtered 
sheep. 

(e)  Tbe  difference  between  these  figures  and  those  of  the  Department  of  Agriculture  fur  1870  is  obvi- 
ously explicable  in  much  the  same  manner  at  the  differences  for  1880  and  1800  noticed  in  notes  a  and  b, 
though  no  detailed  estimates  are  at  hand  as  to  the  quantities  of  wool  covered  by  the  items  which  are 
omit&d  fh>m  the  census  figures.  Exact  ngroement  is,  of  course,  not  to  he  expected  where  tiie  resulte 
arc  arrived  at  by  difl'orent  nethods. 
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The  number,  avera«:e  pHce,  and  value  of  sbeep  in  tlie  Uuited  3tates 
for  each  year  from  1871  to  1802,  inclusive,  will  be  found  on  page  402  of 
tlio  Eeport  of  the  Secretary  of  Agriculture  for  1892.  The  fignres  for 
January,  1893  and  1894,  are  given  below : 


-^'-^-:^xf 


Jauuary.lfi93 47,273,553 

January,  1891 '  45,018,017 


♦2.06 
J. 98  I 


Value. 


$125. 9oe,  aS4 
89, 186,  110 


This  shows  a  considerable  reduction  in  number  and  a  still  greater  one 
in  value;  but  tbe  number  is  slightly  larger  than  in  January,  1892,  aiid 
larger  by  1,616,881  than  in  January,  1891.  The  average  price  was  lower 
by  8  cents  per  head  in  1886  and  only  2  cents  per  head  higher  in  1887  than 
in  January  last.  Statistics  for  the  States  and  Territories  in  detail  will 
be  found  in  another  article  contained  in  a  preceding  part  of  this  report. 

The  next  table  shows  our  total  supply  of  wool  for  home  consumption, 
from  both  domestic  and  foreign  sources,  for  the  census  years  1840, 1850, 
and  1860,  and  for  each  year  from  1863  to  1893,  inclusive.  The  figures 
on  our  own  production  from  1863  are  those  which  have  been  furnished 
by  the  Statistician  of  the  Department  of  Agriculture  for  use  in  the  Sta- 
tistical Abstract  of  the  United  States,  published  from  year  to  year  by 
the  Bureau  of  Statistics  of  the  Treasury  Department,  while  the  figures 
on  imi>orts  and  exports  are  those  of  that  Bureau  itself. 

Tablk  3. — Quantities  of  tcool  produced,  imported,  exported,  and  retained  fur  cottsHmp- 
tion  in  the  United  States  from  1840  to  1S9S,  inclusive. 

Year  I 


Exports 
of  do- 
mestic. 


1840*  . 
1850... 
1860. . . 
ieC3... 
1864... 
1865... 
1806... 
1867... 
1868... 
1869... 
1870... 
1871... 
1872... 
1873... 
1874... 
1875... 
1870... 
1877... 
1878... 
1879... 
1880... 
1881... 
1882... 
1883... 
1884... 
1885... 
188S. - . 
1887... 
1888... 
1889. . . 
1890... 
IgOl... 
1892. . . 
1893... 


Poundt.  I 
35,802,114 
52, 616, 959 
GO,  264. 913 
106, 000, 000 
123. 000, 000 
142, 000, 000 
155, 000. 000 
160,000.000 
168,000.000 
180, 000. 000 
162,000.000' 
tl60,000,000 
150, 000, 000 
158, 000. 000| 
170, 000, 000' 
181,000,1'Oul 
102, 000. 000 
200, 000, 000 
208,  250, 000 
211,000,000 
232, 500, 000 
240,000,000 
272,000,000 
290.000,000 
300,000,000 
308,000,000 
302, 000, 000 
285,  000, 000 
269,  000, 000 
265, 000, 000 
278, 000, 000 
285,000,000 
294,000,000 
303, 151, 055 


Poutidt. 

"  35,' 898 
1,055.928 
355,722 
155, 482 
466. 182 
973. 075 
307, 418 
558, 435 
444,387 
152, 892 

25,195 
140, 615 

75.129 
319, 600 
178, 034 
104, 768, 

79, 599 
347,854 

60,784 
191,551 

71, 455 
116,179 

04,474 

10, 393 

88.006 
146, 423 
257, 940 

22,164 
141, 576 
231, 042 
291, 922 
202, 456 

91,858 


Domestic 

retained  for 

consump- 

tioD. 

Pounds. 
35. 802, 114 
62. 481, 061 
59, 208.  985 
105.644,278 
122,844,518 
141,533,818 
154, 026, 925 
159,692,582 
187, 441, 565 
179, 555. 613 
181,847,108 
159, 974, 805 
149, 859, 485 
157,924,871 
169,680,400 
180,821,966 
191,  895, 232 
199,920,401 
207,902,146 
210,939,216 
232.308,449 
239. 928. 545 
271, 883, 821 
289, 935, 526 
299, 989, 607 
307,911,994 
301, 853, 577 
284. 742, 060 
268, 977, 836 
264, 858, 424 
275, 708, 958 
284,  708, 078 
293, 797, 544 
303, 059, 197 


Imports. 


Pounds. 

9, 898, 740 

18,695,294 

26, 282, 955 

75, 121, 728 

91,250,114 

44, 420, 375 

71,287,988 

38, 158,  382 

25,467.336 

39,275.926 

49. 230, 199 

&j,  058, 028 

126, 507, 409 

85,496,049 

42, 939, 541 

54,901,760 

44, 642, 836 

42,171,192 

48, 449, 079 

39, 005, 155 

128,131,747 

55,064,236 

67, 861,  7441 

70, 575, 478' 

78, 350, 651 

70, 596, 170 

129.084,058 

114,038.030 

113.558,753 

126, 487,  729 

105,431,285 

129,308,648 

148, 670,  052' 

172,  433, 8381 


Exports 

of 
foreign. 


Foreign    |  Total  con-  i  Per  cent 
retained  fori  sumption,       ofcoii> 
consump-      domestic     sam]>tioa 
tion.        and  foreign,    foreign. 


Pound*. 
85,528 

*i57,'664 

708,850 

223, 475 

679. 281 

852. 045 

619,614 

2,801,852 

342, 417 

1,710.053 

1.305,311 

2, 343, 937 

7, 040, 386 

6, 816, 157 

3, 567. 627 

1.518.420 

3,  088,  957 

5. 952. 221 

4,104,616 

3,  648, 520 
5, 507, 534 
3, 831, 836 
4,010,043 
2, 304, 701 
3, 115. 3J9 
6, 534, 426 
6, 728, 292 

4.  359, 731 
3. 263, 094 
3.  288, 467 

2,  638, 123 

3,  007, 563 
4,218,037 


Pound*. 

9, 813, 212 

18, 095, 294 

28, 125, 801 

74, 412, 878 

91.026,639 

43,  741,  094 

70,  435, 945 

37,538,768 

22,665,481 

38, 933, 509 

47,520,146 

66,752.717 

124,183,472 

78. 455, 663 

36, 123. 384 

51,334,133 

43, 124. 420 

39,  082. 235 

42.  496. 858 

34, 000. 539 

124, 4S3,  2271 

50, 456, 702 

64, 029, 908! 

60, 565, 435 

76. 045, 950 

67, 480, 831 

122,550,532 

107, 309,  738 

109,199,022 

123,  224, 635 

102, 142, 818 

126,665,525 

145, 663, 089 

188, 215, 201 


Pound*. 

45,615,326, 

21-5 

71.176,355 

26  3 

85, 334, 876 

30-6 

180,057,156 

41-3 

213. 871, 157 

42-6 

185,274,912 

23-6 

224,462,8681 

31-0 

197,231,350; 

19-0 

190, 107, 049! 

11-9 

218,489.122: 

17 '8 

209.367.254j 

22-7 

226, 727, 522 

29-4 

274,  (»22, 057 

45-3 

236,380,5341 

33-2 

205, 803, 7841 

17-5 

232.156.099 

22-1 

2.15,019,642 

18-3 

239, 002, 6361 

16-3 

250, 399, 004' 

16-9 

245.839,755, 

14-2 

356, 791, 676^ 

34-9 

290.385.247 

17-3 

335. 913, 729 

19-0 

356.  500, 961 

18-7 

376.  035. 557 

20-6 

875.392.825 

18-0 

424.404,109 

28-9 

392.061.768. 

27-4 

378, 176, 858; 

28  9 

388. 083, 059 

31-8 

377,911,776 

27-0 

411,873,803 

30-8 

439,460.633 

33  1 

471, 274, 398 

85-7 

*  Year  ending  September  30. 

tin  tbe  Report  of  tbe  Statistician  for  1892  tbe  quautitv  of  wool  grow-n  in  1871  is  stated  at  153,000.000 
and  that  of  wool  grown  in  1892  at  203,000,OLO  ]>ounds.  (*>«  p.  402  of  tbe  Report  of  the  Secretsrj  of 
Agriculture  for  1»82.) 
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If  wo  compare  the  average  wool  i^ioduct  of  the  last  live  years  with 
til  at  of  tlie  first  five  years  of  tlie  thirty-year  period,  1864-1893,  wo  find 
tbo  iucreaso  in  production  to  be  a  fraction  over  90  per  cent.  A  com- 
parison of  our  total  consumption  for  tho  same  two  quinquennial  periods 
shows  that  it  was  somewhat  more  than  twice  as  great  during  the  last 
as  it  was  during  the  first  ^vo  years  of  the  thirty-year  x)erio(l  in  ques- 
tion. 

In  Bulletin  100,  issued  by  the  Superintendent  of  tho  Eleventh  Cen- 
sus, the  quantity  of  domestic  wool  consumed  in  the  woolen  industry  of 
tho  United  States  in  tho  census  feav  is  stated  at  258,757,101  pounds, 
and  the  quantity  of  foreign  wool  at  114,116,012  pounds.  On  this  basis 
tho  domestic  wool  would  form  69'4  and  tho  foreign  30*6  of  our  total  con- 
sumption.  But  these  figures,  as  is  pointed  out  in  tho  bulletin  referred 
to,  do  not  cover  tho  whole  ground,  and  a  careful  examination  of  the  fig- 
ures to  be  added,  as  estimated  in  the  same  bulletin,  indicates  that  a 
confpleto  statement  would  somewhat  increase  tho  proportioh  of  foreign 
wool  used.  It  would  probably  bo  very  near  tho  truth  if  the  domestic 
wool  should  bo  estimated  at  two  thirds  and  tho  foreign  wool  at  one- 
third  of  the  total  quantity  used  in  our  woolen  manufactures  during  the 
year  covered  by  tho  census  figures. 

the  latter  are  presented  as  subject  to  correction  in  o-  final  report  to 
be  issued  from  the  Census  Office;  but,  taken  as  they  stand,  they  lead 
us  to  substantially  tho  same  result  which  is  indicated  by  tho  figures  on 
our  total  consumption  for  tho  fiscal  year  ending  June  30, 1890,*  as  pre- 
sented above  in  Table  3,  altliough  tho  latter  were,  of  course,  obtained 
from  different  sources  and  by  different  methods. 

I'NITED    KINGDOM. 

Table  4,  below,  shows  for  tho  twenty  yc^rs,  1873-1892,  divided  into 
four  periods  of  fivo  years  each,  tho  quantities  of  wool  of  sheep,  lambs, 
alpacas,  and  tho  llama  tribe  imported  into  the  United  Kingdom  from 
various  sources,  with  the  quantities  reoxi)orted,  tho  estimated  domes- 
tic product,  the  exports  of  wool  of  domestic  origin,  and  the  quantities 
remaining  for  home  consumption ; 

Tablk  4. — Imports,  cxportSj  production^  and  consumption  of  icool  for  the  four  quinquen- 
nial peHods,  1873-1877,  1S78-188S,  1883-1887,  and  1888-1802,  and  aho  the  number  of 
ahcep  in  the  Jcingdoni  through  each  period, 

PEKIOD  I. 


SonrtfS  «^f  snpiily. 


KiiHsiu 

Germany 

France 

Holland  and  Belgium  — 

Turkey,    European   and 

Afiiatic 

BntUli  PosscsAions  in 
South  Africa 

British  Posaeasions  in  the 
East  Indies 

Auatralaaia 


1873. 


Pounds. 

11,1(J8,563 
8, 294,  e28 
1, 567, 165 
2, 240, 858 

8,2:U.491 
4, 588, 323 

42,057,187 
19, 362, 908 


Pound*. 
11,930,451 
7,163,095 
2, 291. 470 
5, 036, 272 


1875. 


Pound*. 
15.084,644 
7.320,760 
1.548,206 
3,915,254 


4, 802, 4861    5. 561, 094 
1,900,072     2,247,769 


42, 232, 672 
19, 127, 534 


44,112,213 
22. 819, 289 


187: 


Average 

per 
ftnnmn. 


Per 
cent  of 
totaL 


Poll  n  eft.      Pound*. 
12,948,451    12,920,038 
8.371,549     9,517,450 


1,  675, 527 
6.060.206 

6,959,116 
3, 569, 808 

42, 158, 317 
24, 453, 817 


2, 355, 810 
4,305,246 

7, 213. 624 
4,438,143 

41,607,778 
21. 566, 074 


Pound*.  > 
12, 810, 420 
8, 133. 616 
1, 885. 636 
4,311,567 

6.554,768, 
3, 348, 823 

42,483,633 
21,465,924 


I 


186,  664, 946  225, 383, 631 238, 631,  716  263, 869, 157  281, 247, 100  239, 159. 328 


3-5 

2-2 

•5 

1-2 

IS 
•9 

11  •« 
SO 

C5'4 


*  TLis  lieiug  snbstaniiaUy  tho  samo  as  tho  year  covered  hy  tho  censiis  figures. 
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Tablk  4. — Imports,  exports,  production,  and  eonsumption  of  wool  for  ike  four  qi 

ni4zl  periods,  187S-1877,  1878-18SS,  1835-2887,  and  1888-1892,  f<c.— Continaed. 


Sonrcca  of  supply. 


South  America 

All  other  countries  . 


1873. 


1874. 


Pwmds.      Pounds, 
21,099.262.  14,878,918 
12,788,448!    9,723.606 


1875. 


Powids, 
11. 054. 327 
11, 867, 806 


1876. 


Potaids. 


Pounds. 


11,543,559   15.352,301 
8,446,222     9.425,544 


Total JaiS,  036. 779  344. 470, 897  3C5. 065. 578 


390. 055,  759  409, 949, 198 


Arera^ 
per 


Pounde. 
14. 965,  073 
10,440,243 


365, 515,  ft42 


Kecxported 123, 246, 172  144. 294, 663^172, 075, 439 173, 020. 372 187, 418,  e27jl60,  Oil,  054 


Net  imports 194. 790, 607  200. 176, 234  192. 990. 139 

DomeaUc  product* 165, 350, 472 167, 042, 379 161, 782, 536 


217, 035, 387  222, 530. 5n  205, 504. 588 
155, 835, 320 152, 172,  OIOJIGO,  436,  S43 


Ket  import*   nlns 

domefltic  proauct 

Ezporta  of  homo-grown 

wool 


860, 141, 079  367, 21S,  613 
7,034,735  10.077,610 


Qnantity     left      for 
home  consumption. 

Number  of  shcop  in  the 
United  Kingdom 


354,772,675 
10,536,523 


353, 106, 344,357. 140, 094  344, 236, 152 


372,870,707 
9.817,249 


374,702,581^ 
9,548,S 


33,982,4oJ  34, 


837.58- 


33,491,048 


82,262,579 


365,041,132 


9,403,025 


oeBt«r 


363, 053, 458  365, 153, 582  356, 538, 106 


I 
32, 220, 0671  33. 358, 919 


*  EatiiHatoa  of  tlio  3?ra*lfor<l  Observer  a3  reproduced  In  the  Wool  BtNjk  for  1S32. 
PERIOD  11. 


4-1 
1-f 


43 -f 


M-S 


Sources  of  supply. 


Russia -. 

Germany 

Franco 

Holland  and  Belgium  .... 

Turkey,    European    and 

Asiatic 

BrUish  Possessions  in 
South  Africa- 

British  Possessions  in  the 
East  Indies 

Australasia 

South  America 

All  other  countries 


J  878. 


Pounds, 
8,626.760 
4.560,485 
2, 054, 159 
4, 970. 063 

11. 245, 867 
2.589,859 


1879. 


Pounds. 

15,924,829 
4.823,054 
5, 586. 605 
6,345,501 

'6.436,514 
3,725,596 


40,055,948  45,928,294 


,039.725  22.202,554 

,172,193  287,831,80.1 


27, 
276, 
11, 259, 754 1  12,867,657 


9,974,632'    6,939,691 


Pounds, 
20,082,840 
7,178,982 
9, 057, 016 
7, 838, 971 

12,431,611 
2, 817, 842 

51,385,839 


1881. 


Pounds. 
16,794,697 
2,263,651 
8,011,134 
6, 133, 227 

6.718,782 
1,966,796 

49,530,875 


29.190,049   22.215,223 

300, 626, 654  329, 665, 855 

10.282,2061    5.873.192 

12,623,003     7,948,803 


Total.. 
Ecoxportetl  . 


.399, 
.!199, 


449, 4:55  417, 110, 099,463, 508, 963  450, 141, 735 
286, 544  243, 386, 008,237, 408, 5S9,265, 583, 927 


Net  imports. 
Domestic  product . 


1882. 


Average 
per  annum 


Pounds. 

17,637.760 
2,727,703 
4,830,383 
6,919,727 


9,390,675     9,246,470 


1,486,819 
63, 876,  C65 


26.923,7041  __, 
345,783,786'308, 
10.872,521 
9, 627, 014 


Pound*. 
15,583,275 
4, 200, 765 
4,907,850 
6,041,406 


2,321,282 
48,335.004 


25,514,261 
"  016,068 
10,231,066 
9. 422. 529 


4«j'.  985, 057  443, 839, 0531 
263,965,744  241,926,163 


200, 162, 8911173, 724, 001  226, 100, 3741184, 657, 808  225, 019, 313 
151, 700, 73G  153, 233, 696 148, 729,  OCl  jl38, 574, 672.129, 006, 65© 


201,012,895 
144,248.965 


Net  imports,  plus 

domestic  proauct. 

Exports  of  home  grown 

wool 


Ouantlty    left   for 
home  consumption, 

Number  of  sheep  in  the 
United  Kingdom 


351, 803, 627  326, 957, 737  374, 829, 435  323, 132, 480  351. 025, 972  346, 161, 860 
6,618.200   15,703,900'  17.197.30Dj  14,008,900   13,846,400   13,486,940; 


I  I  I  I 

315,  245, 427  311,  253, 837  357.  632, 135,309, 063.  580  340, 179,  572  332, 674, 920 


fttof 


3-S 

•f 
11 
1-4 

a-1 

•0 

10 -f 

6-0 

•0-4 
SI 

SI 


100 
54*0 


45-0 


32,571,018  32,237,958'  30.239,620  27,896,273  27,448,220  30,078.618.. 
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Table  4. — Imports,  exporU,  prodttcUon,  and  coneumpiioH  of  wool  for  the  four  gtnji^tf^fi- 
nial}^iod8,  1879-1877 y  1878-188?.^  188S-18S7,  and  1888-1892,  etc.— Continued. 

PERIOD  m. 


Sources  of  supply. 


RuMia 

Germanj 

France 

Holland  and  Belgium 

Turkey.    Enropenn     and 

Asiatic 

Kgvpt 

British     Possessions     in 

Sonth  Africa 

British  poAscssions  in  the 

£ast  indies 

Australasia 

South  America 

All  other  countries 

Total 

Iteexported 

Net  iTniun*ts 

Domestic  product 

Net    imports    plus 

domestic  product. . 

Bxports    of    homegrown 

wool 

Quantity     left    fur 
homo  consumption . 

Kumber  of  sbe^  in  the 
United  Kingdom 


Powid*. 
28. 148, 121 
4,  .335, 436 
5,387,996 
5, 716, 182 

8,680,870 
2,608,842 

48,870.981 


24,822,130 
351.685,6061381 
7,064,219 
8.577,846 


1884. 


Ptfuncb. 
22,999,967 
1, 000, 831 
5, 585, 672 
4,664.701 

10,377,542 
2,087,360 

51,334,652 


24,799,268 

181,403,609 

1.5,362,870 

6,220,620 


1885. 


Powndt. 
29. 640, 886 
1,886,064 
7,021,822 
5,266,013 

11,112,480 
2,375.614 

47,013,467 

25, 607, 174 

156,056,701 

12,868,622 

6, 138, 758 


Poundi. 
20,721,582 
3,287,788 
11,464,460 
6, 196. 077 

17,065,124 
8,838.228 

61,257,406 

34,506,603 

401,426,430 

16,076,066 

0, 741, 241 


1887. 


Pounds. 
27,754,188 

3,766.660 
10,234,513 

6, 778, 801 

20. 130, 020 
6, 174. 073 

65,312,407 

83,783,574 

383,506,305 

13, 288, 801 

0, 103, 350 


Average 

per 
annam. 


Per 

cent  of 
totaL 


PmmdM. 

27,054,640 
2,903,412 
8, 048. 793 
6.524,943 

13,665,200 
8.235.006 

54,757,801 

28,730.768 

874, 815, 878 

13,112,116 

7,074,265 


495, 946, 779  526, 526, 6G1 505, 687, 590^96, 470, 995  577, 924, 661 540, 611, 837 
277, 2,T4. 084.270, 919, 0rd|267, 501, 675  312, 006, 880j'319. 202, 968  290, 672, 836 


218. 712. 695  249, 607, 588  238, 185, 915^»4, 464, 6151258, 721, 693  249, 938, 501 
128, 338, 115 132, 410, 620  136, 130. 382136, 544, 876 133, 809, 882 133, 446, 775 


347,  OGO,  810 
19. 443. 100 


018,208j374,316.297 
23, 459. 500 


382, 
18,128,800 


327, 607, 710  863, 889, 408 


28,347,560 


20,376,787 


421, 000, 491.302, 531, 575  383. 385, 276 
22,225,200  19,557.700  20,562.860 


350.856,797  398,784,291 


372, 973. 875  362, 822, 416 


30,086,200^  28,955,240  29,401,750  29,233,507 


6-X 

•6 
1-6 
1 

9*8 
•f 

10  l 

5-8 

60*4 
2'4 

I'B 


100 
58 '8 


461 


PKllIOD  IV. 


Sources  of  stipply. 


Russia 

Germany 

France 

Holland  and  Belgium 

Turkey.    European    and 

Asiatic 

Kgpyt 

British     Possessions    in 

South  Africa 

British     Possessions    in 

East  Indies 

Australasia , 

South  America , 

All  other  couc tries , 

Total 

K^exportod , 

Net  imports 

Domestic  product 

Net   imports     plus 

domestic  prodnot . 

Exports  of    homegrown 

wool 

Quantity    left    for 
home  consumption. 

Kumber  of  sheep  in  the 
United  Kingdom 


1888.       I      1889. 


Pounds. 
24,626,644 

3.887,736 
14,008,202 

5,053,845 

17,700,718 


83,647.056 


13,611.178 
0,728,212 


630, 267, 075 


Pounds. 


Pounds. 


Pounds. 

44,242,452^  24,785,600^  88,882.854 

5, 100, 082     6, 733. 552     4, 751. 067 

—  --'    10,873.788  12,270,828 

6,607,466  6,018,549 


24.531,311 
14,105,482 


21. 312, 123 
8;601«420|    3,456,850 


00,180,138 


16,343,005 
14,630,802 


700, 003, 057 


330.075,483  363,647,360 


433, 815, 773  470, 027, 807  430, 040,  528  483, 263, 652  465, 597,  111 


300, 192, 402  337, 255, 697 
133, 623, 2<il  132.772,200 


1890. 


17,458,657 
2,208,243 


67,221,026  06,682,060 

84,438,026135,508.921   84,288,586  36,603.864 

427, 974, 03ft431, 803. 881  418, 771, 604  477, 727, 486 

U,173,692   12,858,985 


12,775,117 


633, 028, 131 
340.712,303 


1891. 


17,817,973 
1.515,298 


15.610,007 


1892. 


Pounds. 
24. 403, 157 


5.670,720     5,226,681 


17,060,677 
6,298,486 


1.570,915 

82.071,288 

87,608,257 

513, 405, 793 

17,566,967 

14, 715, 130 


720,014,070 


743, 046, 104 


Average 

per 
annam* 


Per 
cent  at 
totaL 


Pounds. 
81, 288. 121 


15.766,961 
7, 813, 756 


22,774,764  19,412,847 
2,488,443 


87,958.475 

35,677,631 

453,836,468 

14,810,765 

13,471,872 


384, 224, 656|430, 828, 993  371, 697, 759 


687, 251, 867 


292. 315, 828  335, 789, 414  312, 217, 1 11  315, 554, 108   46  •$ 
137, 724, 700 147, 474, 238 153, 880, 000 140. 994, 884 


23,588, 


200^  21 


768,400   19,495,100 


410, 227, 573  448, 259, 497,410, 545, 428 


16,727,800   17,928,100 


456,518,992. 
19,901,520. 


4  6 
•8 

2-8 
1*1 

2*8 
<4 

12*8 

5-2 

66 
2*1 

2 


100 
54  1 


466, 635, 852  447, 669.  Oil  430, 647, 472| . . 


28, 938. 716   29. 484. 774   31, 667, 195   33, 533, 988   S3, 642, 808   31, 453, 496 
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Let  US  DOW  bring  togetlicr  some  of  tlie  principal  data  comprised  ii 
the  several  five-year  averages.  They  are  succinctly  presented,  in  the 
following  short  table : 

Tai*1-K  5. — A  mages  for  the  four  periods  covered  by  Table  4. 


Period  I  (1873- 
1877). 


Q^°^>*y-     int 


Total  imports 

Imported  wool  reexported 

Imported  -wool  re- 
maining   

Domestic  prodnct 

Poraestic  wool  exported.. 

Domestic  wool  re- 
maining   

Imported  wool  icniainiug 
.  (as  above) 

Total  supply  for  eon- 
sumption 


Pounds. 
365, 515,  (M2 
160,  Oil,  054 


100 
43-8 


206,504,588     66-2 


160,43G,543|  100 
0, 403, 025       5-9 


151,033,518 
205,  504, 588 


94  1 


353,538,106. 


Period  II  (1878- 
1882). 


Quantity. 


Pounds. 
443, 830. 058 
241.926,163 


201.912,895 


144, 248, 965 
13,486,940 


130. 702, 025 
201, 012, 895 


332,674,920 


Period  III  (1883- 
1887). 


Per 
cent. 


100 
64-5 


Quantity.  L^« 


45-5 


100 
9-3 


90-7 


Pounds. 
540,511.3371  100 


290,572,836     53-8  371.697,759:     S4  1 


249,938,501     46*2 


133,446.775   100 
20, 562, 860     15  l 


112,883,915     84-6 
249,938,501  ... 


362,822,416 


Perioa  IV  (1«»- 
J90>S). 


QuaxiUtjr.    \^^ 


Pounds, 

687,251,  8«7    160 


315,  554,  11 


4S-9 


140.994. 
19,901. 


100 
14  1 


I 
121, 093,  3«4      8S  ^ 

315,554,106' 


436,647,4 


^' 


The  foregoing  table  shows  a  continuous  increase  in  the  total  imports 
from  period  to  period.  The  percentage  of  imported  wool  reexported 
increases  from  43-8  in  Period  I  to  54*5  in  Period  II,  the  percentage 
remaining  for  consumption  undergoing,  of  course,  a  corresponding 
decrease;  but  for  the  last  three  periods  there  is  little  change. 

In  the  domestic  product  there  is  a  large  decrease  (averaging  over 
10,000,000  pounds  a  year)  as  between  the  first  period  and  the  second, 
and  one  about  two-thirds  as  large  between  the  second  and  third ;  bat 
the  fourth  period  shows  an  increase  over  the  third,  averaging  more  than 
7i  million  pounds  a  year.  On  the  other  hand,  the  percentage  of  domes- 
tic wool  exported  increases  from  period  to  period,  until  we  reach  the 
fourth,  in  which  it  shows  a  slight  decrease  as  compared  with  the  third. 
The  changes  in  the  percentage  of  domestic  wool  remaining  for  consump- 
tion are,  of  course,  indicated  by  what  has  just  been  said  as  to  the 
changes  in  the  percentage  exported,  an  increment  in  the  latter  meaning 
a  corresponding  decrement  in  the  former,  and  vice  versa. 

The  percentages  so  far  noticed  appear  in  Table  5,  but  no  figures  are 
there  given  to  show  what  percentage  of  the  total  consumption  consists 
of  imported  and  what  percentage  of  domestic  wool.  This  is,  however, 
easily  ascertained  from  the  figures  given  in  the  columns  of  quantities. 
The  result  of  a  computation  upon  this  point  is  given  below: 

Tarlk  G. — Vroporiions  of  foreUjn  and  domestic  wool  consumed. 


Period  I. 


Per  cent. 
57-6 
42-4 

Pcriwlll. 

Per  cent. 
60-7 
89-3 

Period  in. 

Period  IV. 

Imported  wool 

Per  cent. 
68-9 
81  1 

Psretnt. 
72-3 

Domestic  wool 

27-7 

Total 

100 

103 

100 

100 

This  table  shows  a  progressive  increase  in  the  percentage  of  imported 
and  a  corresponding  decrease  in  the  percentage  of  domestic  wool. 
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Tho  total  consumption  of  wool,  as  sliown  in  Table  5,  was  smallest 
in  Period  II,  but  Period  III  shows  au  increase  over  Period  I,  and  Period 
IV  bbows  a  large  increase  over  Period  III. 

This  increase  of  consumption  without  any  corresponding  increase, 
and,  indeed,  on  tho  whole  with  a  large  decrease,  in  the  domestic  sup- 
ply,* necessitates  increasing  dependence  on  the  supplies  of  imported 
wool  5  and  a  comparison  of  the  quantities  of  such  wool  remaining  for 
consumption,  as  exhibited  in  Table  6,  shows  that  with  tho  exception  of 
a  slight  decrease  in  Period  II  as  compared  with  Period  I,  the  increase 
has  been  large  and  continuous,  though  there  has  naturally  been  con- 
siderable fluctuation  from  year  to  year  in  each  of  the  four  periods,  as 
will  bo  seen  by  reference  to  Table  4. 

Tho  following  short  table  presents  in  compact  form  a  view  of  the 
proportions  of  tho  total  imports  of  wool,  derived  from  tho  principal  and 
other  sources  of  supply,  as  shown  in  Table  4: 

Tahi.k  7. — PiTccntage  of  imports  hy  sources. 


Sources  of  8npi>lj-. 

Perioill. 

Period  11. 

Per  cent. 

3-5 
10-9 

5-8 
C9-4 

2-3 

Period  in. 

Per  cent, 
5  1 

10  1 
5-3 

GO -4 
2*4 

Period  IV. 

Bassia 

Per  cent. 

3-5 
11 -0 

5-9 
C5-4 

4  1 

P^  cent. 
4*5 

British  Possosnions  in  South  Africa 

13*8 

British  Possessions  in  East  India 

6*2 

Australasia ". ... 

68 

South  America 

2  1 

Total  from  principal  sources 

00-5 
9-5 

01-9 
8  1 

92-3 
7-7 

90  *G 

Total  from  all  other  sources 

9*4 

G  rand  total 

100 

109 

100 

100 

This  table  shows  that  while  (as  we  have  seen  by  Table  5)  the  total 
imports  have  been  continuously  and  largely  increasing  from  period  to 
period,  the  proportions  derived  from  the  several  sources  of  supply  have 
varied  comparatively  little.  Perhaps  the  most  striking  fact  which 
Table  7  exhibits  is  the  large  extent  to  which  the  British  supply  of 
imported  wool  is  derived  from  the  British  Possessions,!  particularly 
Australasia  and  South  Africa,  but  scarcely  less  remarkable  is  the 
smallness  of  the  percentage  contributed  by  the  great  wool-producing 
countries  of  South  America. 

Tho  estimated  production  of  domestic  wool  in  1893  is  stated  in  a 
recent  number  of  tho  Mark  Lane  Express  at  about  150,612,000  pounds, 
but  the  oflScial  figures  on  imports  and  exports  for  that  year  are  not  yet 
available.  The  same  paper  states  the  number  of  sheep  in  tho  King- 
dom in  1893,  as  returned  by  the  board  of  agriculture,  at  31,774,824. 

EXPOUTS  FROM  THE  CHIEF  WOOL-PKODUCING  COUNTKIES. 

The  following  tables,  from  8  to  10,  inclusive,  give  the  exports  of  wool 
from  the  principal  wool-producing  countries  of  the  world  outside  of 
Europe  and  the  United  States.  They  cover  a  period  of  twenty  years 
ending  with  1892,  except  in  the  case  of  Australasia,  for  which  the  fig- 
ures for  1891  are  the  latest  at  hand. 


*Thi8,  notwithstanding  the  increase  in  Period  IV,  as  compared  with  Period  III. 

tThe  British  dependencies  mentioned  in  Table  1,  to  say  nothing  of  those  included 
under  the  designation  "other  sources,"  contributed  in  the  first  period  82*9,  in  tho 
second  86*1,  in  the  third  84*8,  and  iu  the  fourth  84  per  cent  of  the  wool  imj^orted  into 
tho  United  Kingdom. 
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Tablb  8. — Wool  of  donustio pr0du4iiioti  exported  frma  tike  chief  BritiMh  FosMcmm 
[From  the  Statistical  Abstract  tat  the  Ooloaial  asd  Oilier  PoMoaaioxu  «f  the  TJidted 


Tear. 


1873 
1874 
1875 
1870 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1880 
1887 
1888 
1889 
1800 
1891 
1892 


India  <y«ar 
^nning 
.pr.  1). 


Iwcliinii 
Apr 


Anstralaaia 
(Toar  begin- 
Bing  Jan.  1). 


20,333,372 
21^290,788 
23,767,693 
24,056,767 
23.075.823 
26,568.518 
20, 368. 794 
22.602.690 
21.580,618 
21,561.303 
20. 036. 196 
18, 928. 173 
23, 148, 763 
23,  208, 643 
23, 877, 031 
21,960,848 
2:<,  870, 232 
21, 341, 843 
22,314.403 
24,717,907 


PotmdM. 
209,739,473 
231.779,119 
232.932,196 
279, 520, 873 
290, 455,  316 
301,518.670 
297, 939, 084 
345, 010. 328 
325,209,385 
841,015,397 
401.774.926 
415,518.258 
40i,  088, 149 
394, 854, 640 
454,  331, 049 
473,185,ri2 
520, 481, 863 
493, 105. 556 
642, 637, 738 


VataKyear 

beginniDg 

JaiLl). 


Cape  of  Good 
Hope  (year 


Pwmds, 
6,309,573 
7,888,994 
8,109.447 
8,550,177 
10.013,856 
12. 077, 966 
12,029,216 
15.283,049 
12,578,781 
14,056,126 
15,626,915 
17,330,961 
17,906,044 
21, 750, 803 
22,250,834 
28,982,247 
29.  489. 716 
26.780.282 
27,688,314 
20, 887.  888 


FouMdM. 

40,894.896 

42.680,481 

40.339,674 

34.861.339 

36,029.571 

32, 127, 167 

40.087,593 

42.468,662 

42,770,244 

41.689.119 

38,029,495 

37,270,615 

34,432,563 

47. 454, 153 

44,758,295 

66,853,699 

68, 107. 541 

65.655,917 

75.520.701 

70.335,193 


Dominion  of 

Canada  (Tear 

banning 

July  1). 


2,764.796 
2,647.498 
2,907,239 
3.476,484 
2.445.883 
3,018.587 
3,619,181 
1,^4,128 
1,053,305 
1,875,572 
1,801,031 

989.925 
1,524,184 
1,416,238 

954,075 
1,015,001 
1,047,754 
1.108,286 

916,390 
1,108,884 


Tot*L 


37S.  305.961 
380,»<3;.M8 

42fi.7fiS.8Sa 
403, 192,333 
419, 687,  517 
477,I«S.M8 
490, 0S7. 931 
48 1,009,  fa 
4^518.084,537 
546. 172, 134 
5W.  447.  517 
^2,  937,  lOi 
007,  9d4, 8184 
7Oe,0T7,54fl 


Tadle  9. — Exports  of  wool  from  the  Arg<^niine  JlepuhUo  from  1S75  to  1802^  irtcZusire, 


Year. 


1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

188J 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1802 


Belginm. 


32,233,583 
24. 719. 474 
106, 803, 329 
104,  888, 777 
114,676,727 
84,714.930 
100. 813, 349 
84,209,534 
89,046,420 
94.861,998 
70.458,431 
72,814,931 
75,710,148 
71,491,928 
51, 180. 554 
08, 440, 883 
67. 413. 868 
47.129,676 
75,600,801 
64, 569, 511 


Prance. 


TTnitcd 
States. 


Poundt. 

49,180,640 

85, 100. 9941 

47,708,2871 

43, 162, 838| 

58. 389, 995! 

58, 992, 6311 

62, 149, 923 

78, 813. 742 

83.003.990; 

87,278,3ia 

124,703.686 

122,358.730; 

130, 401. 168! 

136,638,069; 

113,044,361, 

127,  700, 219 

135, 018,  906l 

123, 062, 642! 

128, 858, 793i 

125, 348, 100 


Italy. 


PmmdM. 

10, 662, 987 

6.980,859 

7,310,044 

7. 126, 914l 

5. 750, 331 

7, 290. 636 

8. 406,  570 

8,933,500 

7, 016. 516 

2, 185. 211 

8,429.180 

4, 745. 803 

9,  316, 640' 

8, 369,  0G9| 

8, 819,  796 

6, 142. 157 

11,257,270 

14, 333, 926 

12,  745, 123 

11, 522,  080 


United 
EUngdom. 


Powndi. 

4,674,140 
4,351,598 
7, 196, 284 
6.948.670 
5,966,474 
3. 759. 886 
4.300.531 
6.587,433 
7, 944, 045 
6,106,411 
4, 762, 913 
4,234,479 
3,693,604' 
4, 836, 656 
4,345,52Si 

3,  221,  785 
3,561,913, 
3.059,535! 

4.  C7fi,  730 
6, 525, 888' 


Gcrniaay. 


Pimndt. 

16, 057, 516 

10, 799, 443 
7,786.012 
8. 147, 359 
6.468,213 
2, 062, 805 
1,515,607 
2. 652, 614 
5,451,590 

12, 649. 547 
8,280,231 
4,385,232 
4,380,571 

11,732,174 
3,740,648 
7. 034,  828 

10,  578. 405 

10,613,011 
4,967,674 
8,427,692 


Otber 


Ponndt. 

1, 674. 863 

8,827.278 

6.779,396 

10,  539. 328 

6,643.441 

6. 592. 684 

8.687.006 

15, 156, 773 

34,348,731 

31.739.247 

32.993,280^ 

38,414,877 

53,640,9121 

49, 569, 404; 

50.018,183; 

66, 873,  316, 

75,608,507; 

54, 522, 743 

62, 897, 051! 

99,808,709 


Pknmdf. 

79,814,583 

91,034,939 

16,860.630 

16, 598, 994 

16,709,390 

17, 121. 324 

17,198,099 

18,634,783 

14,135,818 

10,091,729 

5,405,055 

5,180.959 

5,882,547 

9,157,401 

9,564.732 

12.022.1771 

9.122.050. 

6.315,462 

15, 624,  16B| 

25.206,948: 


Total. 


Ptmnds, 
184.508.313 
176,^3.585 
200. 004.10 
197,412,^9 
214,004,541 
130,543,896 
203,071.085 
2H,  968. 379 
230,947.110 
344,012.401 
261, 033, 718 
252.084.211 
283.055,700 
291, 294. 8^ 
240,663,798 
290,441.368 
312,553.919 
261,036.985 
305,570.430 
340,908,398 


Table  10,— Exports  of  wool  from  Uruguay  from  187S  to  1S92^  inclusive. 


Year. 
1873* 

Belgimn. 

France. 
Pounds. 

United 
States. 

Italy. 

^"X!"-™-^- 

Other 
eoQzutrioB. 

ToUL 

Powndx. 

Pownda. 

Povndt. 

Pmindt,   1  Pounds. 

Poundt. 

Potaidg. 
85,329  888 

1874 1 ' 

\ 

37,361,358 

1875 

22,328,063 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1880 

1887 

14.621,253 
10,972,228 
13.067,202 
16, 016, 170 
13, 801, 964 
21, 551, 634 
35,027,639 
21,500.434 
28, 167, 742 
32, 683, 530 
27, 320, 334 
29,741,335 
iU,  196, 521 
12,002,676 
15,725.943 
19,023.637 

11,437,873 
10,842,917 
14,996,878 
12, 579, 802 
11,039,629 
10.016,496 
11,835,772 
10,044,718 
8,170,558 
5,393,488 
12, 855. 200 

4,947,385 
4,787.152 
5,577,828 
7,845,420 
3,811,771 
6.154,807 
7,297,001 
8,987,434 
17,338,423 
10, 482, 913 
2, 688, 113 

1.178,927 

1,037,780 

2, 431. 108 

659.940 

1,284,138 

1,006,854 

1,229,949 

457,961 

722. 816 

886,247 

Oii,  i58j        222. 910 

820,098         209,025 

1.914,860         115.111 

9^.788                990 

646,S7a        994,869 

2.875,771    ^422, 915 

2,803,881     4.918,191 

7,506,502    6.150.556 

680.551     2.368,181 

7.615.643     8,750,507 

8,196,773     2,966,841 

3.905,887   12, 071,611 

2,197,164  11,378,894 

349,396     4,696,680 

280, 136     7, 952, 102 

8,522,532^    6,786,981 

4,474,571 
2,616,865 
1,879,574 
3,340,533 
4,957.235 
2,7e7,«L5 
7,010,415 

10,884.967 
7.286.680 
8,813,886 
4.262,887 
8,782,135 

16,098.786 

12,768,382 
9,463.827 

13,688,779 

37,800.088 
37,288,065 
89,482.060 
41,371,098 
35.875.884 
4«,8W.I« 
70,122,848 
SB.081,9tS 
61,735,191 
66,827.718 
67,778,618 

1888 

1889 

1890 

1891 

1892 

23,875,954 
32, 809, 325 
18. 220, 759 
22,012,647 
15,  433, 664 

6,213,087 
2,946,124 
453,080 
1,404,388 
4, 756, 482 

68i,444 
541,564 
458,316 
282,429 
52,024 

84,0*1,453 
100,  H8, 758 
48,187,889 
57.lll.2n 
61.6B8.6II 

♦  Slatistiea  by  couotrios  are  not  available  for  the  years  preceding  1877. 
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Of  tlie  exports  from  the  Argentine  It^public  to  other  countries  than 
tliose  specifically  mentioned  a  consideiaWe  part  is  comprised  in  exi)ort9 
to  Umguay,  the  average  for  the  twenty  years  covered  by  the  table 
atnounSng  to  1,073,580  kilograms  (2,366,814  ]>ounds)  per  annum.  This 
quarutity  may  be  considered  as  inelndod  in  the  exi>ort6  from  Urugnay, 
siiMje  that  country  has  no  occasion  to  import  wool  for  homo  consumption. 
In  like  manner  an  average  of  2,032,C70J  kilograms  (4,481,225  i^ounds) 
included  in  the  exports  from  Uruguay  to  "other  countries"  consists  of 
exports  to  Argentina  and  may  be  considered  to  be  included  in  the 
exports  from  that  country. 

PKICKS. 

In  a  recent  communication  to  this  division,  Mr.  S^IS".  D.  Korth,  secre- 
tary of  the  National  Association  of  Wool  Manufacturers,  points  out 
that  the  wools  quoted  in  the  American  and  English  markets  differ  so 
greatly  in  condition  that  no  satisfactory  comparison  can  be  made  except 
on  a  scoured  basis.  In  Table  11  below,  the  Boston  prices  of  fine  Ohio 
fleece  scoured  are  presented  side  by  side  with  the  London  prices  of  a  for- 
eign scoured  wool  of  approximately  equal  quality — namely,  Austra- 
lian average,  scoured.  The  figures  are  froma.  table  compiled  by  Messrs. 
Manger  and  Avery,  of  Boston  and  New  York : 

Table  11. — Comparative  prices  of  wool  tu  the  United  States  and  England  since  ISoO, 


1850.... 
1851.... 
1852.... 
1853...- 

1854 

1855.... 
1856.... 
1857.... 
1858.... 
1859.... 
1800.... 
1801.... 
1862*... 
1863.... 
1804.... 
1865.... 


Fine  Ohio 

Anstralian  I 

Fine  Ohio 

Australian 

Fine  Ohio 

Australian 

fleece 

average 

fleece 

average 

scoured,        Yt^r. 
London 

fleece 

average 

scoured, 

scoured,    !     Year. 

scoured. 

scoured, 

pcoured. 

Boston 

JLon^Uui 

Boston 

Boston 

London 

prices. 

prices.     ' 

prices. 

prices.     || 

prices. 

prices. 

Per  lb. 

Pfrlb. 

Per  lb. 

P^lb. 

Per  lb. 

Per  lb. 

«0.83i 

$0.46 

1S86.... 

$1.3U 
1.13 

90.68 

1882.... 

$0.90i 

$0.68 

.^ 

.46 

»67.... 

.60 

1883.... 

.80 

.51 

.^ 

.56 

1868.... 

.m 

.62 

1884.... 

.m 

.48 

1.07 

.M 

1869.... 

.90 

.44 

1885.:.. 

.7Ii 

.41 

.91i 

.52 

1870.... 

.89 

.40 

1886.... 

.74 

.41 

.85f 

.56 

1871... . 

1.06: 

.58 

1887.... 

.73i 

.42 

I.  Oi| 

.66 

1872.... 

1.56- 

.74 

1888.... 

.68 

.42 

1.02 

.68 

1873.... 

1.19; 

.68 

1889.... 

.73 

.48 

.82} 

.64 

1874.... 

1.15; 

.60 

18D0.... 

.73 
.70 

,44 

i.e»i 

1.02 

.66 

Iff75.... 

l.Wt 

.60 

1891.... 

.40 

.68 

1876.... 

.87 

.54 

1892.... 

.63 

.34 

.82} 
.93} 

.60 

1877.... 

.91 

.M 

1898.... 

.S5 

.S3 

.60 

1878.... 

.74 

.54 

IBM.... 

1.51 

.62 

1879.... 

.711 
1.02} 

.52 

Jan.... 

.50 

.33 

1.77 

.64 

1680.... 

.60 

Mat... 

.45} 

.» 

l.«6 

.62 

1881.... 

.9H 

.53 

*From  1862  to  1878  Uio  prices  of  fine  Ohio  fleece  are  in  cuiveacy.  The  gbkl  ▼aloe  af  ihs  pap«r 
dollar  for  those  years  -warn  as  follows:  1862,  86.3  cents;  1863,  «8.9  oenta;  1864,  49.2 canto;  1865.  63.8 
cents;  1806,  71  cents;  1867,  72.4  oonto;  1868,  71.6 cents;  1860,  75l.2  cento;  1870,  87  cento;  1871,  893 
cents;  1872,  89  cento;  1873,  87.9  cents;  1874,  89.9  cento;  1875,  87  cents;  1876,  89.8  cents;  1877,  95.4 
cents;  1878,  »9.2«ento. 

The  following  figures, wliicli  are  taken  from  Senate  Report  ISo.  1394, 
second  session,  Fifty-second  Congress,  Tvere  obtained  for  that  report 
through  Mr.  S.  N.  D.  Noith,  of  Boston,  Mass.,  secretary  of  the  National 
Association  of  Wool  Mannfacturers,  from  Messrs,  Manger  and  Avery  of 
the  same  city: 
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Taijlk  12. —  IVholeeah  2)ncea  of  icool  in  the   VvUcd  StaU'9. 


Ohio  f\uo  fleece, 
Bcoured. 


Yearn . 


Relative 
Actual      prices, 
ipricca.  (a)  1860=100. 
i  i^) 


1850. 
1851. 
1852. 
1853. 
1854. 
1855. 
185«. 
1857. 
1856. 
1850. 
18G0. 
1861. 
1862. 
1863. 
1864 
1865. 
18GG. 
1867. 
1868. 
1869 
1870 
1871 
1872 
1873 


Ohio  metliaxn  fleece, 
ecoared. 


♦0.812 

.834 

•798 

1.044 

.890 

.837 

1.022 

.095 

.805 

1.0C6 

1.000 

.807 

.917 

1.478 

1.727 

1.620 

1.280 

1.105 

.860 

.883 

.870 

1.041 

1.520 

1.168 


RelatiTO 
Actual       prices, 
prices,  (a)  186(b=100. 
I       ib) 


Per  lb. 
f0.57il 
.62  I 

.561 
.80ii 
.65  I 
.561 
.68i' 
.T2J! 
.56i. 
.71i 
.71  I 
.58  I 

i!  isl' 

1.30  I 
].28i 


.79; 
.701 

.691 


1,  lOi 
.85i! 


.810 

.873 

.799 

1.130 

.015 

.790 

.961 

1.025 

.792 

1.004 

1. 000 

.817 

1.077 

1.669 

1.958 

1.800 

1.387 

1.123 

.990 

1.046 

.979 

1.155 

1.553 

1.204 


Ohio  fine  fleece, 
BCoorecL 


.Ohio  medioat 
'  scoured. 


'Tears. 


1874. 
1875. 
1870- 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1685. 
1880. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894 
Jan. 
Mar 


Actual 
prices,  (a) 


EelaUre 

prices.       Actual 
1860=100.  'pricoa.  (a) 
(b)       I 


ReUtrre 
prices. 

l6Qft=19ft. 


Ftrlb, 
tl»15i 
1.04i 
.87 
.91 
.741 
.711 

.80& 

.73i 

.68 

.73^ 

.73i 

.701! 

.63'| 

.55  ' 

.50  i 

.45J 


$1. 124 
1.020 
.849 
.888 
.729 
.700 
1.002 
.932 


.785 
.695 
.722 
.715 
.663 
.717 
.715 
.690 
.615 
.837 

.488 
•444 


P«rI5. 

^.83i 

Lns 

79f 

i.i» 

^ 

63 

.867 

i 

i.i» 

72 

1.014 

671 

.S5» 

59 

.831 

53 

.748 

57 

.883 

61 

.858 

MJ 

.771 

61 

.859 

59J 

.83S 

58 

.817 

55 

.775 

45 

.634 

.39 

.549 

.87 

.581 

(rt)Fi-om  p.  171,  Part  ir. 


(b)  From  p.  38,  Part  I. 


Tablk  13. —  Wholesale  jtritvs  of  wool  in  England  since  ISdo." 
IFrojn  p.  200,  Part  I,  Senate  lloport  1304,  second  session,  Fifty-second  Congress.] 


I>ate. 


1845-1850 

1851— January . . . 

July 

1852— January ... 

July 

1853— January . . . 

July 

1854 — January... 

July 

1855-  January  . . . 

July 

185C— January . . . 

July 

1857— February.. 

July 

1858— January . . . 
1859— January . . . 
1860— January . . . 

July 

1861— January... 

July 

18C2 — January . . . 

July 

1863— January . . . 

July 

1861 -January... 

July 

1865— January . . . 

July 


"Wool,  sheep's:  English 
Soutbdown. 


Per  240 
pounds. 


£15| 
13 
12 
14 

m 


m 

10 

16 

16 

16| 

20 

21 

23i 

24 

20 


Per  pound. 


£13 
14 
14i 
131 
15 

'      ^^ 
19$ 

to  16 
12* 
13* 
15 
15 
18 
20 
19 
13 
19 
19 
20 
19* 
17 
164 
17 
20. 

22 
24 
25 
21 


! 


$0,314 
.243 
.243 
.284 
.294 
.355 


.S95 
.885 
.824 
.824 
.335 
.406 
.426 

.477 

.487 
.406 


$0,204 
.281 
.294 
.279 
.304 
.350 
.395 
to  . 324 
.253 
.274 
.304 
.304 
.365 
.406 
.385 
.264 
.385 
.385 
.406 
.395 
.345 
.835 
.355 
.416 
.436 
.456 
.407 
.507 
.426 


Wool, 

sheen's 

:  Port 

Phi 

lip,  lambs  and  fleece. 

Per 

pound. 

Per 

[>oand. 

d. 

d. 

13  to  22  1$0. 243  to  #0. 446 

18 
..... 

.365 

ii' 

.'345' 

is" 

26 

..... 
... 

".365" 

.527 

16 

21 

.324 

.420 

18 

25 

.365 

.507 

22 

25 

.446 

.507 

17* 
17* 

38 

.355 

.771 

38 

.355 

.771 

16' 

80 

.324 

.608 

20 

29 

.406 

.588 

18 

26 

.365 

.527 

15 

27 

.304 

.548 

15 

28 

.304 

.568 

15 

28 

.304 

.568 

16 

27 

.324 

.548 

17 

28 

.345 

.568 

Wool,  sheep's:  South 
Australian  lambs. 


d. 


16  to  19 

13  19 
11  18 
15        24 

14  20 


12 

12 

13 

13 

15 

15* 

12 


Per  pound. 


«0. 324  to  to.  385 
264  .385 

223  .805 

804  .487 

284  .406 


19 

.243 

19 

.243 

25 

.264 

25 

.264 

30 

.304 

26 

.314 

24 

.MS 

.385 
.507 
.507 
.608 
.527 
.487 


12*  27 

19*  25 

19*  25 

15  22 


22 
22 
22 
22 


.353 
.895 
.896 
.804 


.548 
.507 
.507 
.446 


.801 
.804 
.884 


.284 


.416 
.446 
.446 
.446 
.446 
.406 


►As  qnote<l  by  llio  London  Economist. 
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Tahlk  13. —  Wholesale inU'CS  of  nool  in  Kntjland  since  IS-lo — Coiitimied. 


l^uto. 


1866—  fanuary  . . . 

July 

1867 — January  . . . 

July 

1863— January  . . . 

July 

1800 — January  . . . 

July 

1870— January ... 

July 

1871— January  . . . 

July 

1872 — January  . . . 

July 

1873— January  .  - . 

July 

1874— January . . . 

July 

1875 — January . . . 

July 

1876 — January . . . 

July 

1877 — January . . . 

July 

1878 -January... 

July 

1879— January ... 

July 

1880— January... 

July 

1881— January .. . 

Julv 

1882— January . . . 

July 

1883 — January... 

July 

1884— January  . . . 

July 

1885— January  . . . 

July 

188ft— January ... 

July 

1887- Jjin nary  ... 

July 

1888  -January... 
July....... 

1889— Jftuuar\' . . . 

'        July 

1800 -January ... 

July 

1801— January . 

July 

1892— January  . . . 

July... 
1893— January 


"Wool,  Bboep's:  English 
Southdown. 


Per  240 
pounds. 


£21  to  J 


15} 

18i 

17 

17* 

14| 

16* 

14{ 

u| 

13 
114 

12 
12 
lU 

lol 

lOj 

•m 
loI 

i?^ 

11 

12 

llj 

lU 

12 
12 
12 


Per  pound. 


$0,426  to  $0,446 
.345 
.385 
.335 
.204 
.324 
.314 
.284 
.274 
.248 
.264 
.324 
.430 
.440 
.460 
.400 
.421 
.^19 
.370 
.345 
.365 
.294 
.335 
.294 
.314 
.294 
.204 
.233 
.294 
.314 
.314 
.253 
.284 
.243 
.243 
.233 
.253 
.223 
.228 
.213 
.213 
.213 
.248 
•213 
.228 
.208 
.223 
.223 
.243 
.238 
.233 
.243 
.243 
.243 
.228 


"Wool,  ftheep'd :  Port 
Philip,  laniba  and  fleecn. 


Per 
pound. 


i       Tor  pound, 


d. 

15  to 
14 
16 
16 
14 
14 
16 
11 
12 
13 
11 
14 
15 
18 
18 
17 
16 
17 
17 
16 
15 
13 
17 
14 
14 
14 
14 
14 
18 
18 
17 
17 
18 
18 
18 
18 
17 
16 
16 
16 
16 
17 
22 
22 
21 
20 


*0. 


304  to 

284 

324 

324 

284 

28i 

324 

223 

243 

204 

223 

284 

304 

365 

305 

345 

324 

345 

345 

324 

304 

204 

345 

284 

284 

284 

284 

284 

365 

365 

34r. 

345 

305 

305 

365 

365 

345 

324 

324 

324 

324 

345 

446 

446 

42G 

406 


$0. 487 
.548 
.568 
.563 
.527 
.527 
.466 
.460 
.507 
.507 
.440 
.507 
.548 
.008 
.588 
.568 
.568 
.588 
.649 
.008 
.588 
.507 
.629 
.508 
.568 
.568 
.487 
.487 
.460 
.466 
.400 
.  385 
.385 
.406 
.400 
.386 
.305 
.345 
.346 
.345 
.345 
.365 
.466 
.487 
.406 
.440 
.400 
*.436 
.487 
.416 
.406 
.416 
.360 
.375 
.355 


"Wool,  ehcop's:  Sonth 

Auatnilian  lambs 

Pir 
pound. 

l*cr  pound. 

d^ 

a. 

15  to  20 

•isO.  304  to  $0. 406 

15 

22 

.304 

.446 

15 

22 

.304 

.446 

15 

22 

.304 

.446 

12 

20 

.243 

.406 

13 

20 

.264 

.406 

10 

10 

.203 

,324 

9 

10 

.183 

.324 

9 

16 

.183 

.324 

9 

16 

.183 

.324 

8 

15 

.162 

.304 

9 

12 

.183 

.243 

12 

19 

.243 

.885 

15 

23 

.304 

.466 

15 

23 

.804 

.466 

14 

22 

.284 

.446 

15 

22 

.304 

.446 

15 

22 

.804 

.446 

10 

20 

.824 

.527 

14 

22 

.284 

.446 

14 

22 

.284 

.446 

12 

18 

.243 

.36S 

10 

21 

.824 

.487 

14 

23 

.284 

.588 

13 

20 

.204 

.406 

13 

23 

.264 

.406 

13 

18 

.264 

.366 

13 

18 

.264 

.365 

15 

22 

.304 

.446 

15 

22 

.304 

.446 

28 

21 

.865 

.426 

17 

19 

.345 

.386 

17<i 

19 

.355 

.385 

18 

20 

.385 

.406 

18 

1:0 

.865 

.406 

18 

20 

.365 

.406 

17 

18 

.846 

.306 

10 

18 

.324 

.366 

16 

18 

.324 

.365 

16 

18 

.324 

.365 

16 

IS 

.324 

.366 

10 

13 

.324 

.366 

19 

21 

.385 

.426 

I. 


tl8i! 
18i 

in 

I 


t.375 
.376 
.396 
.346 
.386 
.366 


*Goo<l  Vifl,  Rcourod. 

tC.^pe scoured.    MV.  Korth  furnishes  the  followin*;  6gurf.<*  oa  Capo  of  CIoo<l  Hopr  average  scoured: 
1892,  32  cents;  1893  and  Janu.nry  and  March,  1894,  30  cents. 

Aa  93 3G 
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Tablk  14. — JieJaiivc  prices  of  wool  in  England, 
[From  pp.  223,  225,  and  22G,  Part  I,  Senate  report  1394,  second  tcasion,  Fi fly-second  CongTcas,J* 


Tear. 


1860. 
1861. 
18G2. 
18G3. 
1864. 
1805. 
1866 
1667 


1875. 
1870. 
1877. 


English,  South- 

downs.  Port 
Philip  lambs  and 
fleece,  and  South 
AoAtraliii  lambd. 

1845—1 850  ^l(K». 


18C8 1 

igea J 

1870 

1871 

1872 

90 
88 

1873 

157 

1874 

145 

];i3 


Wool, 
ftheep's. 
1860^100. 


100 

110-7 
l>2-4 
!KJ-7 

100-3 

104  -7 
l>4-9 
1'5  -8 
80-8 
76-8 
71 

05-6 
93-7 

105-8 
98-8 

102-2 
92-3 
96-7 


Tear. 


1878., 
1879. 

1880. 
1881.. 
1882.. 
1883. 
1884. 
lSi<5., 
1886. 
1887.. 
1888., 
1889., 
18U0. , 
1891. 
1892. 
1893. 
1894. 


English  South- 

downs.  Port 
riiilip  lambs  and 
fleece,  and  South 
Anstralia  lamlM. 

1815— IfciO-- 100, 


•Iteep'a. 

1S«O=-209l 


122 

M,« 

109 

75  i 

117 

n-i 

120 

f«  3 

1ft* 

82-3 

106 

7S 

98 

74  t 

92 

71-* 

90 

TO -5 

116 

87 -i 

in 

T€  * 

107 

71^ 

120 

S2^ 

103 

79-8 

96 

74 -f 

94 

74 -i 

n 

*  Except  tho  fipircfl  for  1891,  which  are 
Loudon  EconoKist  for  Fobruarj  17,  lii94. 


for  Jauuary  1.  ami  nro  from  l-nge  35  of  tlio  supplement  to  tfa« 


The  liondon  Economist,  in  it«  annual  trado  supplement  published 
with  its  issue  of  February  17, 1S94,  gives  a  review  or  the  wool  trade  of 
1893  by  Helmuth,  Schwartze  &  Co.,  of  London,  in  which  there  is  a  table 
showing  the  prices  on  December  31,  1893,  in  comparison  with  those  for 
the  same  date  in  four  preceding  years.  The  figures  there  given,  with 
their  equivaleat  in  cents  at  tho  rate  of  2  cents  per  penny,  arc  presented 
in  the  following  table: 

Tablb  15. — Englifih  prices  of  wool  in  1S03  compared  vilhjfricca  in /our  preceding  years. 


Aufltrnlian  P.  P.,  good  average  p^reasy 

Australian  P.  P.,  good  average  scoured 

combing 

Australian,  Sj-dncj^,  average  greasy  (short). 
Australian,  A\lclaido,  av(aage  greasy 

ustrallnn,  New  Zc;i!n.j](l,  auper  greasy 

CuHtralian,  crcsabroii.  super  groaay  (fine). . 
Custralian.  crossbred,   average  greasy 

lUmedium) 

C»'ipc,  Kaatem,  extra  super  snow-white 

Cape,  Eastern,  avorjige  liceco 

JJuenos  Ayers,  pood  average  greasy  comb- 

iug  (35  per  cent) 

Buenos  A yros,  average  gieasy  (30 per  cent) . 

Peru,  middling 

Donskol,  average  while  carding 

East  India,  Pac  Pathan,  yellow 

Lincoln,  hogs 

Alpaca,  Iftla  super  ticcco 

Mohair,  Turkish,  fair  everago 


Mean 
point. 


eU. 
21 

nl 

15 
21i 
25 

20 
86 
1«* 

f 

37 
S3 


Value  per  pound  on  Doc.  31- 


18M. 


17 

31 
14 

}}♦ 

23 

19 
81 
15^ 

;? 

14 

Mt 

20 
SI 


1892. 


6 

9 

13 


CtM. 

17 

31 
14 
13 
18 
24 

10 
31 


1S91. 


1890. 


18 


15 
12| 
18 
25 

19 
33 
16 

12 

10 


25 

254| 


14    n 
i4  loi 


17 
14 

HI 

17 

30 
26 


*  In  these  quotations  tho  fractions  were  so  indistinctly  printed,  that  there  is  some  uncertainty  u  to 
their  coiToctness  a^  hero  reproduced. 
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The  Canadian  ^vool3,  according  to  a  statement  of  the  secretary  of 
tlio  National  Association  of  Wool  Manufacturers,  are  mostly  combing 
wools  of  English  blood,  wliich  rarely  reach  our  markets.  The  annual 
rei>ort  of  the  Bureau  of  Industries  of  Ontario  for  1S92  givc^  the  aver- 
age prices  for  the  principal  markets  of  tliat  province  from  13S3  tolS92, 
inclusive,  as  follows: 

Tadlii  16. — Average j^riccs  cf  wool  in  OutariOj  Canada. 


■ 

Tear. 

Prlcopcr 
pound.   ! 

Cents. 
16.0 
1II.9 
17.8 

Year. 

price  per 
pound. 

Tear.                  Tricoper 
pound. 

1882 

188«.   .   . 

CtnU. 
10.1 
22.1 
20.4 
20.7 

1     CcnU. 
1800                                              20. 5 

1883 

1887 

18tJl 1            19.4 

1884 

1838 

1192 18  a 

1885 

1883 

18a2-'92 1            18.t 

THAN5PORTATION  RATES. 

No  change  has  been  made  in  the  transportation  rates  on  the  trunk 
lines  between  Chicago  and  New  York  for  the  past  year.  Only  a  few 
unimportant  changes  during  the  year  are  noted  by  the  Delaware  and 
Western  Kaiiroad,  from  New  York  to  Buffalo.  A  few  inappreciable 
changes  on  the  same  railroad  from  New  York  to  Chicago  are  given  for 
the  year.  The  same  might  be  said  for  the  same  road  from  New  York  to 
East  St  Louis.  On  the  Grand  Trunk  Hallway,  Chicago  to  Boston,  a 
general  decline  in  rateg  from  January  1, 1892,  to  September  1,  same 
year,  is  quoted.  From  the  latter  date  to  January  1, 1893,  the  tariff  was 
generally  maintained,  with  the  exceptions  of  beef  in  barrels  per  100 
pounds,  from  23  cents  to  33  cents;  the  same  change  for  hams  per  100 
pounds;  hops  in  bales,  per  100  pounds,  declined  ^om  71  cents  to  ^5 
cents  (this  from  September  to  October  1).  A  rate  on  hay  was  given  for 
the  first  time  on  August  1, 1893,  of  27  cents  per  100  pounds.  S*o  mate- 
rial changes  were  made  during  1893.  On  the  Grand  Trunk  Railway, 
Detroit  to  Boston,  there  was  an  average  decline  of  a  cent  and  one-half 
on  forty-seven  articles  from  January  1  to  August  1.  On  Sept<5mber  1 
the  lower  rates  prevailing  on  January  1  were  resumed  and  continued 
without  change  to  the  end  of  the  year.  Hates  on  hay  were  given  for 
the  first  time.  The  figures  were  21J  cents  per  100  pounds  on  August 
1,  but  fell  to  21^  cents  on  September  1.  There  were  no  changes  in 
tariffs  during  the  year  on  the  Chicago,  Milwaukee  and  St.  Paul  EaU- 
way.  Very  few  changes  on  the  Northern  Pacific  Railway  are  noted. 
A  decline  of  3  cents  per  100  pounds  on  flour,  potatoes,  and  flax  on  this 
line  between  Duluth  and  Bismarck,  N.  Dak.,  is  quoted.  A  few  changes 
on  tlie  Chicago,  Burlington  and  Quincy  Railroad,  St.  Louis  from  Omaha 
and  Council  Blufl's,  were  made  in  1893.  Cattle,  sheep,  and  liogs  were 
advanced  from  14t%  to  20  cents,  17J  cents  to  21 J  cents,  and  15  cents  to 
18J  cents  per  100  pounds,  respectively.  This  advance  was  made  in 
February  and  continued  to  the  end  of  the  year. 

This  road  gives  for  the  first  time  the  rate  on  hay,  viz,  15  cents  per 
100  pounds.  The  same  system  to  St.  Louis  from  Atchison,  Kansas 
City,  or  St  Joseph,  reported  a  small  number  of  changes  in  February 
and  resumption  in  March  of  the  January  rates.  The  same  rate  for  hay 
is  quoted  for  the  first  time  as  above.  No  material  change  on  this 
system  to  Chicago  from  Omaha  or  Council  Bluffs.     Hay  per  100  pounds 
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is  giveu  for  tbo  first  time  at  20  cents.    The  Baino  may  be  said,  for  the 
branch  of  this  extensive  system  from  Atchison,  Kansas  City,  or  St 
Joseph  to  Chicago.    The  Chicago  and  Alton  Railroad,  to  Chicago  from 
East  St.  Louis,  reports  no  changes  in  rates  for  1803.    The  inceptive 
ficures  for  hay  are  10-0  cents  per  100  pouiUls,  C.  L.,  and  20  cents  Li.  C. 
L.,  per  100  i)ounds.    Ko  material  change  on  this  line  between  Chicago 
and  Kansas  City -is  noted,  except  a  decline  of  $5  per  carload  of  liorses. 
On  the  same  system,  to  Chicago  from  Kansas  City,  some  changes  in 
July  are  reported.    The  changes  are  about  equally  divided  between 
plus  and  minus.    The  increases  are  ai)ples,  per  100  pounds,  15  cents,  to 
25  cents;  cotton,  x>ressed  in  bales,  per  100  pounds,  from  40  cents  to  75 
cents;  and  the  decreases  are  butter,  C.  L.,  per  100  pounds, from  CO  cents 
to  42  cents,  and  hogs,  per  100  pouiids,  from  25  cents  to  22  cents.     Kates 
on  hay  are  given  for  the  first  time  at  20  cents  per  100  pounds,  C.  L^ 
and  42  cents,  per  100  pounds  L.  C.  L.    The  July  figures  were  continned 
to  December.    On  this  same  system,  between  East  St,  Louis  and  Kan- 
sas City,  several  changes  are  noticed,  notably  a  decrease  from  32  cents 
to  25  cents  per  100  pounds  of  apples,  L.  C.  L. ;  also  butter,  same  amount, 
from  40  cents  to  3:}  cents;  cotton  advanced  from  25  cents  to  55  cents  on 
the  100  pounds,  x^reased  in  bales,  L.  O.  I^,  and  from  32  to  55  cents.    Kates 
on  hay  for  the  first  time  were  given  at  15  cents  per  100  pounds,  O.  L., 
and  32  cents  i^er  100  pounds,  L.  C  L.    A  very  few  immaterial  chang^es 
were  made  on  the  Louisville  and  Nashville  from  Louisville  to  New 
Orleans.    Hay  was  quoted  for  the  first  time,  and  the  figures  were  20 
cents  per  100  pounds,  C.  L.     Only  three  changes  were  made  by  the 
Chesapeake,  Ohio  and  Southwestern  Kailroad,  and  they  were  reduc- 
tions of  13  cents  per  100  pounds  on  flax,  hemp,  and  manila,  or  sisaL 
Rates  to  San  Francisco  and  other  Pacific  coast  terminals  from  Kansas 
City,  St.  Paul,  St.  Louis,  New  Orleans,  Chicago,  and  Milwaukee  for 
1803  show  a  general  decline  compared  to  1892,  and  the  same  holds 
good  for  eastern  rates  from  the  same  points  to  the  cities  named. 

An  inspection  of  the  table  showing  the  all-rail  rates,  Chicago  to 
New  York,  will  be  found  interesting  and  instructive.  It  will  disclose  a 
steady  decline  in  rates  per  bushel  of  corn  and  wheat  since  1870. 

The  table  giving  the  yearly  average  rates  on  wheat  per  bushel,  New 
York  to  Liverpool,  shows  a  material  reduction  within  the  last  decade- 

LAKE   AND   CANAL,   KATES   ON   WIIKAT   AND   CORN  VRO:si  CHICAGO. 

During  the  season  of  lake  navigation  a  large  i)roportion  of  the  grain 
traffic  is  carried  from  Chicago  by  the  lakes,  connecting  with  the  Erie 
Canal  at  Buffalo. 

A  table  is  here  given  showing  the  weekly  range  of  the  rates  upon 
wheat  and  corn,  Chicago  to  Buffalo  via  lakes;  Buffalo  to  New  York  via 
Erie  Canal,  and  the  through  rates,  Chicago  to  New  York,  less  the 
transfer  charges  at  Buffalo,  for  the  years  1891,  1892,  and  1893: 
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Lake  and  canal  rates  on  icheat  and  corn. 
[In  ccnta  per  bnslio!.] 


AVoek  ending— 


Mav  10 

17          ::::. 

^      :      .. 

jJ::;. : 

June    7     

15 

22 

30 

July     7 



*    14 

22 

2» 

Awe.    7 

^15: : :.: 

23 

30 

Sept.    7 

15:...:....."... 

22 

29 

Oct.      7 

14 

•)0 

29 

Nov.     7 

15 

22 

30 

TIUNSATLANTUJ    RATES— TABLES    SHOWING    YEARLY  AVERAGE  RATES 

FOR  1893  AND  1893. 


ArtycU'R. 


Kow  York  to 

Liverpool,  ycarlj 

average  rates. 


Wheat  nud  corn per  busltol . . ! 

Flour per  barrel. 

Bacon per  2,240  ponnds . . 

liftrd do 

IJeef * per  tierce. . 

Pork per  barrel . . 

Apples do 

Butter per  2,240  pounds 

Cotton per  poiuid 


1892. 

1893. 

$0.05} 

.41 

4.20 

10.  W| 

.88;^ 

3.89* 

3.68 

3.81 

.604 

.65 

.50 

.44 

.57 

.60 

6.82 

6.75 

•  ooii 

.ooa 

Wbeat  and  corn per  bn^bel. 

Flour per  barrel . 

Hour,  in  sacks per  ton. 

Bacon do. . . 

Beef  and  i)ork jjcr  bwrrol . 

Butter p<<r  ton . 

Lard do. . . 

Applea per  hi»f  ivl . 

Cattlo per  head. 

Cotton prr  poiiml . 
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The  following  comparative  table  is  given  to  show  the  monthly'  aver- 
age rates  upon  a  few  of  the  more  important  articles  of  exix>rt  from 
New  York  to  Liverpool,  as  compiled  from  the  returns  of  the  steamship 

compiiuies,  for  1S02  and  1803: 


Articles. 


1S92. 


Wheat  and  corn pcrbu«hrl. 

Flour p«*r  barri'l. 

JJpcon per  2,240  poauUs. 

Lanl do... 

Bet  f per  tkrc6. 

Tork per  barr*;! . 

Cotton pnr  poand. 

Apj»l»'d ycr  barrel. 

Butter per*J,2iiJ  pounds. 


Articles. 


ary. 

Uarch, 

Ap 

1803. 

1892. 

1803. 

1S92. 

90.03 

10.071 

00.03 

00. 0(^ 

.24 

.48 

.24 

.34 

S.CO 

4.W 

8.60 

4.83 

a.  40 

4.80 

2.40 

4.05 

.43 

.SO 

.42 

.78 

.24 

.a 

.30 

.M 

.OOA 

.OOA 

.OOA 

.OOA 

.60 

.50 

.54 

.51 

4.80 

7.20 

4.80 

7.20 

90.C3 

.36 

3.00 

2.44 

.34 

.30 

.a* 

4.89 


May.  I 


J  on*. 


Wl'oat  and  com per  bn^ljd 

Flour per  barrol 

]i::<Nii i,er  2,210  poun-is 

Lnid d(..., 

JW<  f jKT  lit' roa 

Pdik JUT  ba^ri-1 

Cotton per  pound 

Apploe per  barrel 

Butter per  2,240  pounds 


Artidos. 


1802. 

ISOi. 

OO.OSi 

^.MJ 

.36 

.33 

3.60 

3.00 

3.00 

2.40 

.56 

.48 

.42 

.33 

.OOA 

.0011 

.52 

.60 

6.00 

4.80 

$0.04  J 

.36 

3.  GO 

8.00 

.56 

.43 

.OOi 

.48 

7.20 


July. 


AugTWt. 


189X 

1893. 

$o.W4 

10.011 

.42 

.34 

2.70 

3.60 

X70 

8.00 

.4$ 

.60 

.33 

.42 

.oott 

.OOM 

.54 

.66 

6.00 

7.» 

1693. 


ISdS. 


istn. 


$0.06i 

$O.MJ 

♦0.C7 

.iS 

.30 

.48 

4.fn 

8.60 

4  65 

4.50 

2.90 

4.S5 

L14 

.56 

.d4 

.54 

.40 

.54 

.OOA 

.OOA 

.oou 

.66 

.60 

.60 

8.40 

..« 

8.40 

WhcAt  and  corn per  Im^hrl 

Flour per  barrel 

Bacon per  2,2i0  poniidii 

TiJird cio. . 

JJeef per  tierce 

P(.rk per  ba  rnl 

Cotton por  p';;  r^^. 

Apples per  barrel 

Butter per  2,240  pounds 


September. 

Oet( 

18J2. 

1S93. 

1602. 

$o.or>} 

$0.06J 

eoo.'^i 

.ni 

.48 

.:i!) 

3.00 

4.80 

3.C) 

2.  .10 

4.50 

3.20 

.48 

.90 

.60 

,Zk 

.CO 

.41 

.  oo.-«i 

.OOJI 

.  00  .'j 

.00 

.60 

.tio 

6.60 

9.00 

6.00 

1603. 


$0,044 

.42 

8.00 

3.30 

.66 

.51 

.OOJ 

.60 

8.40 


Kovomber 


Decern  Tier. 


1892.        1S33.        1S.:2.    !    1803. 


$0,065 

.45 

4.40 

4.00 

.76 

.53 

6.60 


$0.05i 

.48 

4.20 

3.60 

.78 

.54 

.66 
7.80 


$0  04 

.36 
4.20 
4.00 

.64 

.46 

.ooa 

.60^ 
6.60 


$0.0A 

.48 

5.40 

4.  SO 

.9« 

:i« 

9.00 


REPORT  OF  THE  SPECIAL  AGENT  IN  CHARGE  OF  FIBER  INVES- 
TIGATIONS. 


Sir  :  I  have  the  honor  to  present  herewith  a  report  upon  the  i)rinci' 
pal  ojierations  of  the  Office  of  Fiber  Investigations  for  the  year  1893. 
Yery  respectftilly, 

Chas.  Richards  Bodge, 

Special  Agent  in  Charge. 

Hon.  J.  Sterling  Morton, 

Secretary. 


INTRODUCTORY, 

During  the  greater  part  of  the  year  this  office  was  chiefly  occupied 
with  matters  relating  to  the  World's  Columbian  Exposition,  which  seri- 
ously interfered  with  the  regular  functions  of  the  division.  The  work 
of  investigation  was  not  discontinued,  however,  and  the  season  has 
shown  some  interesting  results.  Satisfactory  progress  has  also  been 
made  by  those  who  have  a  commercial  interest  in  the  success  of  these 
new  industries. 

A  considerable  amount  of  material,  the  results  of  previous  investi- 
gations, has  not  yet  been  worked  up  for  publication,  although  the 
results  arc  now  being  prepared,  and  will  be  presented  in  due  time.  It 
has  been  the  aim  of  the  special  agent  in  charge  to  eventually  cover 
the  entire  field  of  American  fiber  production — actual  and  i)0S9ible — in 
ordor  to  provide  such  complete  literature  of  the  subject  that  all  general 
inquiries  relating  to  American  fibers  may  be  answered  by  the  bulletins 
alone,  leaving  the  details  of  inquiry  to  special  correspondence.  There 
are  several  fiber  plants  concerning  which  further  authoritative  infor- 
mation is  most  desirable,  as  their  production  or  utilization  will  open 
up  new  industries,  particularly  in  the  South,  where  there  is  such  need 
of  diversity  in  agricultural  production.  Among  these,  especial  men- 
tion may  be  made  of  jute,  ramie,  pineapple  fiber,  and  the  palmettoes, 
past  investigations  into  the  cultivation  or  utilization  of  these  fibers, 
with  the  exception  of  ramie,  having  been  only  preliminary.  Further 
investigation  regarding  these  plants  has  been  a  part  of  the  scheme  of 
mifinished  work  of  this  office.  The  public  interest  in  i)osbible  fiber 
industries  in  the  United  States  has  not  abated,  but  has  recently  devel- 
oped in  new  and  important  lines. 
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The  following  comparative  table  is  given  to  show  the  monthly  av^- 
age  iat€S  upon  a  few  of  the  more  important  articles  of  export  from 
New  York  to  Liverpool,  as  compiled  from  the  returns  of  the  steamsLip 

companies,  for  1892  and  1803: 


Articles. 


Wheat  and  com per  bushel . 

Flour per  barrel . 

JJacon per  2,240  pounds. 

Lard do... 

Boi  f per  ticrc6 

Pork per  barrel 

Cotloi! per  pound 

Applfd per  barrel 

Butter per  2,240  pounds 


Articles. 


January.       I      February, 

1S»2. 


1S93. 


f0.09 

.00 

6.00 

5.30 

LOS 

.78 

.003! 

.72 
8.00 


10.03 

.24 
8.00 
2.40 

.48 

.80 

.CO  A 

.GO 
4.80 


1S92. 


1893. 


fO.OTi 

.56 
5.20 
4.  GO 

.92 

.62 

.OOA 

7.20 


90.03 
.24 

8.  CO 

a.  40 

.43 
.24 

.60 
4.80 


Usach, 


ApriL 


1S92.        1893. 


4.80 

4.80 

,80 

.62 

7.28 


10.03 

.24 

8.60 

1.40 

.42 

.30 

4.80 


18^2. 


$0.0^ 

.34 

4.  S3 

4.05 

.78 

.54 

7.20 


.36 
3.69 
2.4d 

.36 

4.80 


Wheat  and  com per  btt'hel. 

yiour per  ban*ol . 

Ijartn 1/Or  2,240  pouiHls. 

Lard «Ui... 

Ucc f per  t  wrod . 

Pork ]:f  r  burri'l . 

Cotton per  pound. 

App!o8 por  barrel. 

Bultcr per  2,210  pounds. 


May. 

1892. 

l'?03. 

^.05J 

^.03| 

.36 

.33 

3.60 

3.00 

3.00 

2.40 

.56 

.48 

.42 

.33 

•OOA 

.001 J 

.52 

.60 

6.00 

4.80 

Jane. 

1892. 


$0,041 

.33 

3.  GO 

3.00 

.56 

.42 

.004 

.48 

7.20 


1893. 


$0.04i 

.42 
2.70 
2.70 

.48 

.33 

.OOU 

.54 
6.00 


July.  • 


AugTi«t. 


1892. 

1893. 

lRft2. 

1333. 

10.  ws 

$0.06i 

$0.05J 

♦S».07 

.34 

.43 

.36 

.48 

8.60 

4.  pa 

3.60 

4.65 

8.00 

4.50 

2.90 

4.15 

.60 

1.14 

.56 

.84 

.42 

.51 

.40 

.W 

.ooH 

.OOA 

-OOA 

.0C« 

.56 

.66 

.60 

.eo 

7.20 

8.40 

6.80 

8.40 

Articlos. 


Wheat  and  corn perbu'^hel. 

Flour per  barrel . 

Jiacon per  2,2i0  poniida. 

Lard Cm... 

IJeef per  tierce. 

Pork i)er  barrel . 

Cotton per  poi  ml . 

Apples per  barrel . 

Euttcr per  2,240  pounds . 


November 


Decern  hrr. 


1892. 

$0.06| 

.45 

4.40 

4.00 

.76 

.58 

;igH| 

6.80 


1S33.      i&:'i. 


tO.OJ>J 

.48 

4.20 

3.60 

.78 

.54 

7.80 


1S33. 


00  04 

.36 
4.20 
4.00 

.64 

.46 

.0011 

6.60 


00.06 

.48 

5.40 

4.80 

.96 

0.00 


REPORT  OF  THE  SPECIAL  AGENT  IN  CHARGE  OF  FIBER  INVES- 
TIGATIONS. 


Sir  :  I  have  the  honor  to  present  herewith  a  report  upon  the  i)rmci- 
pal  ox)eration8  of  the  Office  of  Fiber  Investigations  for  the  year  1803. 
Yery  respectfully, 

Chas.  Richards  Dodge, 

Special  Agent  i>t  Charge, 

ITon.  J.  Sterling  Morton, 

Secretary, 


INTRODUCTORY. 

During  the  greater  part  of  the  year  this  office  was  chiefly  o(^cupied 
with  matters  relating  to  the  World's  Columbian  Exposition,  which  seri- 
ously interfered  with  the  regular  fanetions  of  the  division.  The  work 
of  investigation  was  not  discontinued,  however,  and  the  season  has 
sboMTi  some  interesting  results.  Satisfactory  progress  has  also  been 
made  by  those  who  have  a  commercial  interest  in  the  success  of  these 
new  industTies. 

A  considerable  amount  of  material,  the  results  of  previous  investi- 
gations, has  not  yet  been  worked  up  for  publication,  althomgh  the 
results  are  now  being  prepared,  and  mil  be  presented  in  due  time.  It 
lias  been  the  aim  of  the  special  agent  in  charge  to  eventually  cover 
the  entire  field  of  American  fiber  production — actual  and  possible — in 
order  to  provide  such  complete  literature  of  the  subject  that  all  general 
inquiries  relating  to  American  fibers  may  be  answered  by  the  bulletins 
alone,  leaving  the  details  of  inquiry  to  special  correspondence.  There 
are  several  fiber  plants  concerning  which  further  authoritative  infor- 
mation is  most  desirable,  as  their  production  or  utilization  will  open 
up  new  industries,  particularly  in  the  South,  where  there  is  such  need 
of  diversity  in  agricultural  production.  Among  these,  especial  men- 
tion may  be  made  of  jute,  ramie,  pineapple  fiber,  and  the  palmettoes, 
past  investigations  into  the  cultivation  or  utilization  of  these  fibers, 
with  the  exception  of  ramie,  having  been  only  preliminary.  Further 
investication  regarding  these  plants  has  been  a  part  of  the  scheme  of 
unfinished  work  of  this  office.  The  public  interest  in  possible  fiber 
indnstries  in  the  United  States  has  not  abated,  but  has  recently  devel- 
oped in  new  and  important  lines. 
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THB  FIBER  EXHIBIT  OP  THE  DBPARTMEirT  AT  CHICAGTO. 

Tho  exxjerimental  work  of  tlie  Office  of  Fiber  Iiivestigatious  for  tliree 
years,  beginning  with  1890,  made  it  possible  to  bring  together  at  Olii- 
cago  what  was  probably  tho  largest  and  most  comx)lete  American 
exhibit  of  fibers  ever  before  displayed  iu  one  collection.    J  u  the  selieine 
of  arrangement  and  presentation  it  was  aimed  to  show  in  series  all  the 
fibers  that  are  at  present  growing,  or  tbat  may  be  cultivated,  in    tbe 
United  States,  together  with  the  commercial  fibers  imported  for  actual 
manufacture  in  this  country  and  to  supplement  each  group  as  far  as 
possible  with  leading  forms  of  manufacture  to  illustrate  tlie  uses  of  the 
fiber.    Each  species,  therefore,  was  siiown  in  series,  from  tho  crudest 
form  of  the  product,  as  the  rough,  harvested  stalks,  through  thediflfer- 
civt  operations  and  i)roce.sses,  up  to  the  highest  form  of  the  prepared 
fiber;  and  lastly,  tho  manufactures. 

Special  attention  was  paid  to  the  installation  of  tho  530  specimens 
thus  brought  together.  It  was  considered  an  advantage  to  exhibit  tbe 
raw  fiber  in  full  lengthen  mass,  and  for  this  purpose  upright  boxes  were 
pre])Jired  that  were  5  feet  high,  or  divisions  of  5  feet,  and  from  G  inches 
to  18  inches  wide.  These  were  subsequently  placed  in  cases  7J  feet 
high,  glazed  with  plate  glass,  and  painted  white,  the  boxes  themselves 
lined  with  glazed  blue  paper.  It  should  be  noted  that  this  color  scheme 
produced  the  best  possible  effect  in  displaying  fibrous  products,  and  is 
the  result  of  experience  and  of  the  study  of  other  collections  at  former 
exhibitions  in  this  country  and  in  Europe. 

While  a  typical  American  fiber  exhibit,  it  was  also  a  practical  object 
illustration  of  the  work  of  the  Oflice  of  Fiber  Investigations,  the  reports 
of  the  oflSce,  which  were  always  available,  supplying  the  descriptive 
matter,  or  text,  for  a  comprehensive  study  of  the  collection  by  those 
desiring  to  mate  more  than  a  casual  examination. 
■  A  description  of  the  flax  series  will  illustrate  the  scheme  of  ai  range- 
meut  of  the  entire  exhibit.    This  was  the  largest  exhibit  of  a  single 
form  of  fiber,  as  it  was  deemed  important  to  display  examples  of  straw 
grown  in  the  principal  sections  of  the  country  where  flax  may  be  pro- 
duced, the  specimens  exhibited  also  showing  the  results  of  the  depart- 
ment's flax  cultural  experiments  of  1891.    Straw  was  shown  that  was 
produced  in  States  firom  Massachusetts  to  California  and  Oregon,  the 
latter  examples  being  especially  fine,  and  capable  of  producing  a  high- 
grade  fiber.    Following  the  straw  samples  was  a  large  exhibit  of  the 
prepared  fiber  showing  the  results  of  many  careful  experiments,  and 
different  forms  of  practice,  for  the  most  part  secured  from  Mr.  Eugene 
Bosse,  of  St.  Paul  Park,  Minn.,  and  produced  chiefly  in  Minnesota  and 
Wisconsin.    Further  on  in  the  series,  a  part  of  the  same  fiber  w  as 
shown  manufactured  into  crash.    The  linen  series  was  especially  iwter- 
esting,  the  main  exhibit  being  a  lot  of  several  hundred  yards  of  bleached 
and  brown  linen,  draped  and  in  bolts,  specially  spun  and  woven  for  the 
Department  without  cost,  by  the  Stevens  Linen  Mills  at  Webster, Mass. 
A  second  interesting  exhibit  was  donated  by  the  Sioux  Falls  (South 
Dakota)  Linen  Wills,  the  fabrics  having  been  produced  from  flax  grown 
in  that  State.    Contrasted  with  this  exhibit  was  a  valuable  series  of 
straw,  dressed  line,  and  fabrics  from  Leo  County,  Va.,  collected  by  tbe 
S[>ecial  Agent  in  Charge,  and  illustrating  the  household-linen  manu- 
facture of  our  grandfathers'  days.    A  sinnning  wheel  and  check  reel 
were  also  shown. 

This  exhibit  was  still  further  supplemented  by  a  large  collection  of 
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imported  flivx,  many  countries  being  represented,  to  show  the  farmer 
the  kinds  of  flax  witli  which  he  must  compete,  and  at  the  same  time  to 
.  ilUistrate  the  raw  product  employed  in  American  flax  manufacture,  the 
manufactures  themselves  being  shown.  This  collection  filled  three 
largo  cases,  each  specimen  being  marked  with  a  label  printed  iu  plain 
type,  giving  all  necessary  information  regarding  the  sample.  Such  an 
object  lesson  in  American  flax  culture,  preparation,  and  manufacture 
was  never  before  presented.  The  flax  publications  of  the  Office  of 
Fiber  Investigations  are  IJeports  Nos.  1  and  4. 

It  should  be  observed  that  in  the  scientific  arrangement  of  the  entire 
fiber  collection  the  exhibits  were  separated  into  two  divisions,  the  bast 
fibers,  and  the  leaf  and  palm  fibers. 

Following  flax  in  the  first  division  came  the  cultivated  bast  fibers, 
such  as  hemp,  jute,  and  ramie,  the  display  of  the  latter  being  espe- 
cially beautiful,  as  it  included  a  case  22  fept  long  filled  with  exquisite 
fabrics,  in  great  variety,  loaned  by  the  manufacturers,  Messrs.  Jones 
&  Warr,  of  Paterson,  N.  J.  Hemp,  jute,  and  ramie  are  considered  in 
Fiber  Reports  Nos.  1  and  2. 

The  uncultivated  bast  fibers,  or  indigenous  species  of  fibrous  idants 
that  have  been  the  subject  of  experiment  in  the  Unitx^d  States,  filled 
another  case.  These  will  bo  fully  treated  in  Itcport  JIso.  C,  issued  from 
the  Office  of  Fiber  Investigations.  Among  the  species  shown  were 
"American  jute,  "so-called,  the  product  o^Ahuiilon  aricenncc;  Asclepias 
incarnata,  or  swamp  milkweed;  TJrtica  gracilis,  or  stinging  nettle; 
several  species  of  Hibiscus,  such  as  the  swamp  rose  mallow,  okra,  etc. ; 
Apocynum  cannahinumj  Indian  hemp;  Seshania  macrocarpa,  Colorado 
River  hemp,  with  the  Texas  species,  8.  vesicaria;  and  other  less  im- 
portant species.    CJotton-stalk  fiber  was  also  shown  in  this  case. 

In  the  second  division,  or  leaf  fibers,  was  shown  a  large  series  of 
samples  of  fiber  produced  in  the  Department's  experiments  in  Southern 
Florida  in  1892,  with  sisal  hemp,  bowstiing  hemp,  x)ineapplc  and  other 
leaf  fibers,  the  records  of  which  will  be  found  in  Fiber  Reports  Kos.  3 
and  5.  A  striking  feature  of  this  exhibit  was  the  arrangement  side  by 
side  of  the  sisal  hemps 'from  Florida,  the  Bahamas,  and  Yucatan, 
affording  opportunity  for  a  comparison  of  the  fibers  of  these  localities. 
That  the  Florida  fiber  is  superior  to  the  commercial  fiber  as  imported 
from  Yucatan  there  is  no  question,  and  its  length  is  better  than  that 
from  the  Bahamas.  This  means  that  it  is  worth  more  per  pound  in  the 
market,  and  to  that  extent  would  make  a  more  profitable  industry. 
The  bowstring  and  iiineapple  fibers  are  most  interesting  as  illustrating 
the  iK)Ssibilities  of  two  wholly  new  fiber  industries  in  the  South,  while 
a  scries  of  samples  of  New  Zealand  flax  from  California  shows  what 
might  be  done  with  leaf  fibers  on  the  Pacific  Coast. 

The  Yucca  fibers  are  also  interesting.  Some  of  the  species  of  Yucca 
sent  to  the  Department  from  the  southwest  are  long  enough  for  cordage 
fiber,  and  might  be  employed  with  advantage  for  local  uses  in  the  local- 
ities where  grown.  Ixtle  and  manila  fiber  will  doubtless  never  be  pro- 
duced within  the  borders  of  the  United  States.  These  fibers  are 
employed  to  a  very  large  extent  in  manufacture,  however,  iu  this  coun- 
try, and  the  two  series  are  interesting. 

The  palm  fibers  are  represented  by  the  cocoanut,  and  two  species 
of  palmetto,  growing  chiefly  in  the  State  of  Florida,  the  palm.ettoes 
supporting  several  valuable  fiber  industries  in  that  State.  The  cocoa- 
nut  tree  is  not  grown  for  fiber,  though  the  trees  thrive  in  many 
portions  of  sub-tropical  Florida.    The  largest  tract  of  cocoanut  trees, 
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numbering  over  17,000,  is  found  on  Jjor\^  Key,  and  \vas  planted  al>oizt 
eiglit  years  ago. 

Among  the  miscellaneous  exhibits  worthy  of  mention  was  a  series 
illustrating  the  use  of  the  leaves  or  "needles"  of  Finns  ausiralls  in  the 
manufacture  of  a  fiber  that  is  employed  for  bagging,  carpets,  and 
uphplstery.  A  collection  of  crude  Spanish  Moss,  and  upholstery  J&ber 
made  from  it,  and  a  fiber  derived  from  the  native  bamboo  of  the  &ojxth' 
eru  States  (Arundinaria  tecta)  were  especially  interesting. 

The  entire  wall  space  of  the  exhibit  was  bordered  by  a  frieze  eom- 
posed  of  bromide  enlargements  of  i)hotographs  illustrative  of  the 
cultivation  and  manufactuie  of  leading  American  fibrous  plants ;  tlicse 
were  some  thirty  in  number.  At  the  close  of  the  Exposition  the  ^Jitiie 
exhibit  was  tur4ied  over  to  the  New  Columbian  Museum,  Chicago,  as  a 
loan  collection,  where  it  will  be  preserved  in  its  entirety,  in  the  ori^iual 
cases. 

THB  PRODUCTION  OP  JUTE. 

There  is  no  doubt  as  to  the  practicability  of  growing  jute  as  a  crop 
in  the  Gulf  States.    Wliether  the  fiber  can  be  produced  profitably  in 
competitiom  witl^i  the  India  product  is  a  matter  for  experiment  to  deter- 
mine, the  question  of  its  economical  extraction  entering  largely  into 
the  problem.    It  has  already  been  demonstrated  that  fine  crops  of  jate 
may  be  grown  in  Texas  and  Louisiana,  but  we  can  only  approximate 
vaguely  the  cost  of  a  crop  to  the  grower,  and  the  precise  cost  of  prepa^ 
ration  1^5  equally  a  matter  of  doubt.    These  questions  settled  satisfac- 
torily, thero  is  no  doubt  a^  to  the  success  of  the  industry,  as  there  is 
already  a  large  demand  for  the  fiber,  our  importations  of  India  jate 
alone  rcacliiug  the  value  of  $3,000,000  in  a  single  year.    The  fiber  is 
chiefly  used  in  baling  the  cotton  crop  of  the  Southern  States,  in  cord- 
aga  and  burlaps,  and  to  some  extent  in  higher  manufactures,  such  as 
table  covers?,  furniture  coverings,  etc. 

At  the  macliine  trials  of  1892,  conducted  at  New  Orleans  under  the 
direction  of  this  office,  it  was  demonstrated  that  the  stalks  yield  readily 
to  treatinent,  the  ribbons  being  easily  retted  in  water  in  a  few  days, 
owing  to  the  extreme  solubihty  of  the  gums  holding  the  filaments 
together  in  the  bast.    An  illustration  (Plate  i)  of  a  row  of  grow;ing  jute 
stalks  at  the  Louisiana  Experiment  Station,  Audubon  Park^  La.,  is 
presented,  showing  the  rank  growth  made  by  the  plant  under  ordinary 
conditions  of  culture.    The  Indian  method  of  extracting  the  fiber  is  to 
ret  tho  stalks  in  water,  like  hemp,  for  a  certain  period,  after  which  the 
fiber  is  thrashed  off  by  striking  a  handful  of  stalks  violently  upon  the 
surface  of  the  water  in  the  pools  where  retted.    In  this  country  such 
rude  practices  can  not  bo  followed,  however,  and  the  work  must  be  facil- 
itated by  the  use  of  a  mechanical  stripping  of  the  bark.    The  cost  of 
culture  and  of  the  subsequent  operations,  therefore,  ^ould  be  ascer- 
tained by  careful  experiments  in  order  that  we  may  know  to  what  extent 
planters  should  engage  in  the  industry. 

Some  beautiful  specimens  of  American  jute  fiber,  grown  by  the  Felix 
Fremerey  Decorticator  Company,  near  Galveston,  Tex.,  were  shown  in 
the  Department  exhibit  at  Chicago.  The  fiber  is  of  good  color  and 
strength,  one  specimen,  extra  cleaned,  being  of  fine  quality,  that  doubt- 
less would  command  a  much  h  igher  price  in  the  market  than  the  imported 
material.  As  comparatively  little  has  been  published  by  the  Depart- 
ment on  this  subject,  a  special  bulletin  on  jute  culture  is  being  prepared 
which  will  be  ready  for  transmittal  in  due  time. 


Fiber  Investigations,  U.  S.  Dept.  of  Agriculture,  1893 


Plate  I. 


Jute  Cultivation  in  Louisiana. 
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PROGRESS  IN  TKB  RAMIE  INDUSTRY. 

The  interest  in  this  wonderful  fiber  is  increasing,  ratlier  tlian  dimin- 
ishing, and  the  records  of  progress  in  the  past  two  years,  since  the  last 
ramie  bulletin  was  published  by  this  office,  are  so  valuable  that  it  ia 
important  to  bring  the  matter  down  to  date.  But  as  this  is  hardly 
X)ossibla  in  the  limits  of  an  annual  rex)ort,  we  can  only  note  briefly  a 
few  points  relating  particularly  to  our  own  country,  and  leave  details 
for  tlie  bulletin  that  is  being  prepared. 

MAOHINKS   FOR   DKCORTIOATINO   RA^MiK   FOR   FIIJEU    TRIxVLS. 

The  interest  attaching  to  the  problem  of  economically  decorticating 
the  fiber  of  ramie,  as  is  well  known,  has  stimulated  invention  in  both 
the  new  and  old  worlds  during  a  period  of  twenty-five  years  or  more. 
The  officLal  trials  in  India,  the  trials  of  1883  in  Belgium,  and  of  1889 
and  1891  in  France  are  matters  of  history.  In  our  own  country  there 
have  been  many  attempts  to  produce  an  economically  BuccessM 
machine,  and  in  the  past  few  years  probably  a  dozen  machines  have 
been  brought  to  the  attention  of  the  public  as  possessing  merit 

Kecords  of  private  trials  of  American  machines  and  of  foreign 
machines  brought  to  this  country  have  been  forwarded  to  the  Office  of 
Fiber  Investigations  of  the  Department  from  tune  to  time,  but  the 
results  did  not  give  the  information  desired  by  the  Department  as  to 
the  capacity  of  the  machines  or  their  utility  in  continuous  operation. 
A  point  which  can  not  be  overlooked  is  the  fact  that  the  recordsof  pri- 
vate trials  that  are  published  by  interested  parties  are  liable  to  be 
considered  in  the  light  of  advertisements,  while  the  records  of  an 
official  trial  are  at  once  authoritative,  i  s  the  trial  is  made  imder  specified 
rules  and  by  a  board  of  wholly  disiuterested  peisons.  The  advantage 
of  government  trials  in  Europe  and  elsewhere  has  been  recognized 
by  all  whom  they  interest,  and  it  is  only  through  these  trials,  as  new 
machines  are  developed,  that  it  has  been  possible  to  note  the  progress  in 
the  construction  of  decorticating  devices. 

The  importance  of  authoritative  knowledge  regarding  American 
inventions  resulted  in  the  first  official  trial  of  ramie  macMnes  held  in 
the  United  States,  which  took  place  at  Audubon  Park,  New  Orleans^  in 
September,  1892.  Three  of  the  leading  machines  of  American  invention 
at  that  time  were  entered  for  competition.  These  were  given  rigid 
tests  under  prescribed  rules  by  a  special  board  of  experts,  resulting 
cliiefly  in  bringing  out  defects  of  construction  rather  than  the  establish- 
ing of  records  of  capacity  for  American  machines.  Scarcely  more  was 
accomplished  atthe  early  trials  of  ramie  machines  by  the  French  Govern- 
ment, though  in  these  trials  beginnings  were  recorded  by  means  of 
wliich  subsequent  progress  has  been  marked.  One  result  of  the  early 
French  trials  has  been  to  stimulate  invention^  and  the  same  may  be 
said  of  our  own  efforts.  But  it  is  not  to  machinery  alone  that  we  look 
to  overcome  the  difflcnlties  in  the  decortication  of  ramie,  for  it  is  possi- 
ble that  the  final  result  may  be  reached  by  a  "process ''  or  by  the  com- 
bination of  a  process  with  some  mechanical  device  for  the  separation  of 
bast  and  wood,  lii  Europe  considerable  has  been  accomplitUied  in  the 
past  two  years,  and  it  should  be  noted  that  the  manufacturers  of  two 
foreign  machines  have  sufficient  faith  in  their  decorticators  to  be  will- 
ing to  send  them  across  the  water  to  try  them  on  American  ramie. 
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Ill  tlic  degiiinming  of  ramie  there  is  no  dvubttliat  tbebest  ^inex-icaa 
processes  will  aecoinplish  tlie  result  more  clieai^ly  aud  satisfactorOj 
and  with  less  waste  than  tlio  foreign  processes  of  whieli  wc  have  infor- 
niatiou  at  i)resent.    The  beautiful  exhibit  of  degumiued  fiber,  prepared 
by  Mr.  W.  T.  Forbes  from  ribbons  cleaned  at  the  trials  iu!N"e\r  Orleans, 
and  exhibited  in  thoDenartmentcollection  at  ChicagOj  demonstrates  that 
the  fiber  of  American-grown  ramie  is  strong  and  good.     'Wlien   the 
ribbons  i)roduced  at  the  Kew  Orleans  machine  trials  were  to   "be  pre- 
l)arcd  it  was  the  intention  of  this  office  to  ascertain  tlio  api>roximate 
yield  of  deguinmed  fiber  to  the  ton  of  dried  ribbons,  to  givo  a  basis  of 
comparison  between  American  machine  cleaned  ramie  and  the  China- 
grass  of  commerce.    The  bulk  of  the  ribbons  were  carefully  "vreig-hed 
and  were  sent  to  the  inventor  of  a  degumming  process,  who  was  at  that 
time  in  correspondence  with  the  Department,  but  the  fiber  was  so  care- 
lessly treated  that  it  was  worthless  for  any  purpose.     Subsequently,  a 
very  small  lot  of  ribbons,  reserved  for  saraides,  was  treated   by  Mr. 
Forbes,  but  it  was  too  small  to  take  into  account  to  determine  ratio  of 
finished  American  fiber  to  ravf  material,  and  the  opportunity  to  demon- 
strate this  i)oint  was  lost.     Such  an  experiment  should  be  undertaken 
the  present  season,  if  possible,  as  it  forms  an  important  factor  in  the 
question  whether  or  not  it  will  pay  to  grow  ramie  in  the  United  States. 

It  is  reported  that  the  Forbes  Fiber  Company  has  recently  located  a 
largo  factory  in  Jersey  City  for  the  degumming  of  ramie,  and  that 
manufacturers  are  ready  to  take  at  good  prices  all  the  material  the  con- 
cern can  i)roduce.  As  a  matter  of  course  the  imi>orted  fiber  will  be 
the  raw  material  used,  and  it  is  now  claimed  that  contracts  can  be  made 
in  China  for  almost  any  amount  of  the  raw  product.  The  lowest  mar- 
ket price  of  this  fiber  at  the  present  time  is  6J  cents  per  i>ound.  It  is 
a  question, however,  if  this  price  can  be  sustained  with  an  active  demand. 
Recent  correspondence  wit]i  leading  fiber  brokers  of  Europe  would  seem 
to  show  that  the  matter  of  a  large  supply  is  simply  a  question  of  price, 
pos&ibly  8J  cents  per  pound. 

Some  interesting  figures  have  been  tabulated  showing  the  cost  of 
degumming  abroad,  and  it  is  hoped  that  by  the  time  the  forthcomin^j 
ramie  bulletin  is  published  figures  relating  to  degumming  in  the  United 
States  will  have  been  secured  for  comi)arisou  with  the  foreign  state- 
ments. 

(^ilAKACTEH    OF    GREEN   RAMIE. 

lleferriug  again  to  the  Few  Orleans  machine  trials,  a  i)oint  demon- 
strated beyond  any  doubt  at  these  trials  was  the  perishable  nature  of 
green  ramie,  either  stripped  of  its  leaves  or  unstripped,  and  the  expe- 
rience emphasizes  the  importance  of  taking  the  machine  into  the  field 
w^here  decortication  in  the  green  state  is  carried  on.  Two  or  three  small 
bundles  of  ramie  stalks  with  leaves,  cut  and  tied  up  on  the  Willet 
plantation  before  noon  of  the  29th,  had  begun  to  show  signs  of  heating 
on  the  morning  of  the  30th,  though  the  stripped  stalks  and  remainder 
of  the  unstripped  stalks  were  in  perfect  condition.  The  writer  stated  in 
his  conclusions,  when  the  report  of  the  board  of  experts  was  presented, 
that  it  was  an  interesting  point  for  future  experiment  to  determine 
whether  ramie  stalks  can  be  perfectly  dried  in  best  condition  formachme 
working  in  Louisiana,  owing  to  the  greater  humidity  of  this  section 
compared  with  other  sections  of  the  country  suitable  to  ramie  culture. 

It  was  further  suggested  that,  in  view  of  the  difficulties  in  the  way 
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of  proper  siiuilrying:,  slight  kiln-drying  niiglifc  render  tho  stalks  suffi- 
ciently brittle  to  work  properly  in  tbo  machine  when  tlio  dry  system  of 
decortication  was  employed.    Since  the  publication  of  that  report  and 
during  the  past  season  Louisiana  experimenters  have  gained  valuable 
exi>erience  on  this  point  which  may  result  in  an  entirely  new  departure 
in  the  handling  of  ramie  stalks,  as  the  two  extremes  of  difficulties  will 
"be  avoided,  viz,  the  danger  of  fermentation  and  mildew  in  the  green 
stalks,  with  the  subsequent  setting  of  the  gums  in  after  drying,  on  the 
one  hand,  and  the  expense  of  reducing  the  gummy  matter  in  fiber  that 
lias  been  stripped  from  a  kiln-dried  stalk  on  the  other  hand.    A  sample 
of  machine-cleaned  fiber  from  dry  stalks  has  recently  been  received  from 
Mr.    S.  B.  Allison,  of  New  Orleans,  which  is  claimed  to  yield  the 
degummed  fiber  with  a  loss  of  only  about  44  per  cent  in  weight.    The 
sample  is  similar  in  api)earance  to  the  samples  turned  out  by  theFavier 
dry- system  machine  at  the  Paris  trials  of  1889,  more  or  less  of  the  pelli- 
cle adhering.    Mr.  Allison  hopes  in  time  to  produce  fiber  with  all  of  the 
pellicle  removed. 

The  present  macliine  is  controlled  by  the  American  Fiber  Company 
of  New  Orleans.  At  a  private  trial  held  in  New  Orleans,  August,  1893, 
an  hour's  run  on  351  pounds  of  dried  stalks,  two  years  old,  gave  a  prod- 
uct of  160  pounds  of  dry  fiber.  As  the  Government  expert  was  not 
present  at  the  runviing,  and  all  the  conditions  are  not  known,  the  record 
can  be  presented  in  these  i)age8  only  as  a  statement  of  the  company, 
and  not  as  an  authoritative  official  report. 

KAMIK   MANU1?ACTUBES. 

In  a  communication  fiom  Mr.  de  Landtsheer,  of  France,  it  is  sug- 
gested that  the  dry- system  fiber  can  be  employed  in  cheaper  manufac- 
tures without  degimiming,  as  it  will  be  possible  to  citrd  it  from  the 
machine  direct  without  subsequent  treatment,  and  that  a  special  indus- 
try might  be  created  by  employing  this  fiber,  which  would  supply  a 
market  that  farmers  could  satisfy.  Mr.  Forbes  has  made  a  similar  sug- 
gestion, indicating  the  possibility  of  creating  such  an  industry  in  the 
United  States  which  would  in  nowise  interfere  with  the  degumming 
industry.  This  fiber,  which  is  somewhat  lighter  than  jute,  could  be 
wrought  into  fine  twines  of  great  strength — fish  lines,  nets — and  even 
into  fabrics  for  coarsenses  where  strength  would  be  a  greater  considera- 
tion than  appearance  and  finish.  The  Southern  States  and  California 
would  be  greatly  benefited  by  such  an  industry,  which  is  not  beset  with 
the  difficulties  attending  the  use  of  American- grown  fiber  in  the  higher 
grades  of  manufacture  that  necessitate  large  outlay  for  degumming  and 
combing,  with  a  considerable  waste  or  noils.  Persistent  effort  on  the 
partof  Government  and  private  corporations  must  eventually  place  the 
ramie  industiy  beyond  the  stage  of  experiment  and  upon  a  paying 
basis,  and  it  is  encouraging  that  progress  is  being  made  in  this  direc- 
tion steadily  and  surely. 

In  the  field  of  fine  ramie  manutacture  some  very  interesting  results 
have  recently  been  reached,  among  which  may  be  mentioned  a  collec- 
tion of  beautiful  ramie  goods  of  American  fabrication  which  formed  a 
portion  of  the  fiber  exhibit  of  the  Department  at  Chicago.  They  were 
loaued  by  Messrs.  Jones  &  Warr,  of  Paterson,  K.  J.,  the  collection 
comprising  fine  yarns,  both  white  and  dyed,  fish  lines,  cloths,  toweling, 
haiigiugs,  chenille,  ramie-silk  goods,  and  laces.  And  in  this  exhibit 
was  a  piece  of  pure  ramie  belting,  3  inches  wide,  which  stood  a  strain 
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of  1  ton  without  ruphiro.  This  ofiico  is  informed  that  arranijements 
arc  being  completed  to  place  these  goods  on  the  market  in  the  ue^r 
futai^e. 

Sip(*e  the  publication  of  the  last  report  the  wrifer  has  reccive<l  from 
]Mr.  Fuvicr  soir.e  i a tc res tii\q;  statements  concerning  the  operations  of 
the  lie w  Freiu'h  mami fiu-.i  ur iu;^  compiuiy,  foundei  on  the  old  "  La  Iwariiie 
FranoaiKO."    Thostatem<nt  has  been  made  that  the  factory  eini>loj8 
200  i>eople,  and  that  the  bii6ino:53  anumnts  to  nearly  $200,000  aunuallj. 
Chinese  ramie  is  employed,  and  tlie  products  principJvlly  manufaetiired 
arc  linen  and  thread,  thougli  Mr.  Favier  has  produced  other  beautiful 
material:-;.    Thn  ramie-linen  goods  are  in  particular  demand  on  account 
of  the  great  resistance  of  tlie  fabric  to  wear  and  to  the  effect  of  repeated 
■washin^^s.    The  most  important  railways  and  hotels  have  adopted  tlua 
fabric,  and  the  city  of  Faiis  uses  it  in  the  service  of  its  twenty  dist rict-s. 
It  is  ordered  for  the  dressing  of  wounds  in  several  hospitals,  including: 
them  of  the  army  and  navy.    The  minister  of  war  employs  it  for  the 
coidage  of  balloons,  powder  sacks,  etc.,  and  the  Bank  of  France  novr 
u>es  nothing  else  for  the  manufacturoofits  notes  but  the  ramie  supplied 
by  the  Valobre  factory.    It  has  found  the  new  bank  note  of  ramie  to  b« 
finer,  more  durable,  and  capable  of  receiving  a  better  impression,  and 
consequently  rendering  forgery  of  the  notes  much  more  difficult,  if  not 
impossible. 

Consul  Charles  "W.  "Whiley  reports  that  the  Bank  of  France  has  made 
a  coritract  with  the  company  by  which  the  latter  is  obliged  to  koep  in 
stock  for  the  bank  20,000  kilograms  of  pulp  in  one  of  the  bank's  large 
storerooms  at  Marseilles,  and  to  have  on  hand  20,000  kilograms  more, 
while  the  bank  itself  has  always  a  similar  amount  in  its  paper  manu- 
factory near  Paris,  making  in  all  00,000  kilograms  at  all  times  available. 
It  is  stated  that  the  comi)any  is  at  present  in  negotiation  with  the  Bos- 
sian  Government  on  the  same  subject,  and  already  that  Government 
has  asked  for  a  few  thousand  kilograms  on  trial. 

It  is  hero  suggested  that  our  own  Government  might  also  use  ramie 
fiber  to  advantage  in  the  production  of  its  paper  currency. 

RAMLU   CULTURE   IN  THE  UNITED  STATES. 

Coming  down  to  ramie  culture  in  the  United  States,  it  has  been  pre- 
viously stated  in  reports  of  this  Department  that  the  future  of  the  ramie 
industry  in  America  depends  upon  a  careful  consideration  and  under- 
standing of  the  whole  situation,  studied  connectedly — culture,  strip- 
ping of  the  fiber,  and  the  preparation  of  the  fiber  for  manufactare. 
This  docs  not  mean  desultory  experiments  in  culture  on  limited  areas, 
and  without  a  full  knowledge  of  the  requirements  of  a  perfect  ramie 
stalk,  but  it  does  mean  systematic  endeavor  based  on  a  full  knowledge 
of  past  experience  in  our  own  and  other  countries,  and  the  cidtivation 
of  acres  instead  of  rods  square,  not  for  one  year,  but  for  several  years, 
keeping  a  strict  account  of  all  operations  and  of  actual  expenses  and 
profits,  that  the  presentation  of  mere  calculated  estimates  may  be 
avoided. 

The  conditions  of  successful  growth  nmst  be  understood.  By  suc- 
cessful growth  is  not  meant  the  ability  of  the  plant  to  shoot  up  stalks 
of  requisite  height,  and  to  clothe  these  stalks  with  a  healthy  growth  of 
leaves,  but  that  such  stalks  shall  contain  proper  spinnable  fiber  after 
having  been  grown,  and  in  sufiicient  quantity  per  acre  to  yield  an  ade- 
quate return  lor  the  expenses  of  cultivation  and  the  subsequent  expenses 
of  extracting  the  fiber  and  degumming  it  for  the  spinner.    A  stalk  of 
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ramio  either  grows  rapidly  and  rankly,  when  there  is  an  excess  of  mois- 
ture, or  it  is  stunted  and  of  slow  growth  when  opposite  conditions  i)re- 
vail. 

AfVbcro  one  of  these  conditions  follows  the  other  in  the  same  growing 
crop,  the  fiber  is  adversely  affected,  for,  in  the  after  processes  to  fit  it 
for  spinninfc,  treatment  necessary  to  reduce  the  hard  or  slanted  growth 
to  tlio  condition  of  spinnablo  fiber  may  wholly  disintegrate  the  structure 
of  the  fiber  in  the  softer  or  free-grown  portion  of  the  stalk,  and  great 
wastage  and  loss  ensues.    Or,  the  stalks  in  one  part  of  the  field  may  pro- 
duce one  grade  of  fiber  and  those  on  another  portion  a  different  grade; 
or  the  crops  from  two  cuttings  may  differ  in  the  same  way.    An  aero  of 
^ound  should  produce  10  to  15  tons  of  stalks  with  leaves,  say  12  J  tons 
aveiage,  or  25  tons  for  two  annual  cuttings.    French  experiments  have 
shown  that  every  ton  of  stalks  and  leaves  when  properly  trcnted  will 
give  about  25  pounds  of  the  chemically  degummed  fiber  fit  for  spinning, 
and  the  records  of  recent  experiments  in  tbis  country  show  about  the 
same  result. 

It  should  bo  noted  that  this  quantity  of  fiber  means  the  product  of  a 
ton  after  the  fiber  has  not  only  oeen  cleaned  upon  the  machine  but  has 
also  passed  through  the  subsequent  processes  to  fit  it  for  spinning. 
Another  point  to  be  noted  is  the  difference  in  the  cost  of  the  fiber  based 
upon  the  quality  of  ribbons  turned  out  by  the  machine.    According  to 
the  figures  given  by  Landtshcer,  mere  stripped  bark  costs  to  treat 
about  $65  more  than  China-grass,  ton  for  ton  of  the  degummed  fiber, 
without  considering  differeiues  of  quality  in  the  same  gr^e  of  ribbons. 
It  will  readily  be  seen,  therefore,  that  when  the  cultivation  has  been 
carelessly  conducted,  and  the  stalks  are  not  only  uneven  in  quality  in 
themselves  but  uneven  in  different  parts  of  the  field  (owing  to  different 
conditions  of  moisture,  soil  richness,  etc.),  that  the  loss  in  value  may 
be  sufficient  to  eat  up  the  farmer's  profits.    This  emphasizes  the  state- 
ment that  the  stalks  should  be  grown  freely  and  evenly  during  the 
season  of  their  youth,  and  that  they  should  be  decorticated  in  such 
manner  that  they  wUl  approach  as  nearly  as  possible  in  appearance 
and  quality  to  the  China-grass  of  commerce.    Too  much  water  is  a« 
bad  for  a  field  of  ramie  as  too  little,  and  therefore  it  would  seem  that 
the  best  results  will  be  reached  where  it  is  possible  to  employ  some 
system  of  irrigation.    And  the  application  of  fertilizers  is  also  essential 
to  successftd  gro^vth. 

A  point  not  so  well  understood  as  it  should  be  in  this  country  is  the 
importance  of  replanting  at  least  once  in  four  or  five  years  to  keep  up 
vigorous  growth. 

CULTURAL  EXPEBIMKNTS. 

Mr.  James  Montgomery,  who  conducted  a  series  of  very  valuable 
experiments,  running  over  a  considerable  period  of  time,  in  the  Kangra 
district  of  India,  in  speaking  of  the  establishment  of  the  field  and  its 
care  during  the  first  two  years,  writes  aa  follows: 

After  this  the  plants  may  well  remain  undisturbed  for  four  years,  hoeing  ttcU 
between  after  each  crop,  clearing  a^ay  weeds,  irrigating  moderately  during  tlio  dry 
season,  and  supplying  manure  where  necessary.  The  only  manure  I  had  at  com- 
mand liiis  been  yegetable,  consisting  mainly  of  the  leaves  and  wood  portion  gf  the 
plant  itself,  and  of  tree  and  vegetable  leaves  stored  up  for  the  purpose,  with  which 
I  mix  a  considerable  amount  of  wood  ashes.  With  tne  aid  of  this  only  I  have  kept 
plants  growing  in  the  same  spot  for  upwards  of  six  years,  but  consequent  on  the 
then  very  crowded  state  of  the  ground  the  steins  were  short  and  very  weak.  1 
would,  therefore,  recommend  a  thorough  removal  aft«r  four  years,  the  land  to  be 
then  well  plowed,  cleaned,  and  manured. 
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lu  cstablisliing  tliis  field  tlie  plants  were  set  4  feet  apart  eaclx  \raj. 
A  Louisiana  writer  on  tliis  subject  some  years  ago,  but  wliose  nsunc  h 
not  appended  to  the  brochure,  accomplished  tlie  same  result  in  another 
way,  but  be  advocates  that  the  rows  be  5  feet  apart  and  the  plants  1 
foot  ai)art  in  the  rows.     He  says: 

If  the  roots  arc  permitted  to  si)rcad  for  two  or  three  years  they  "will  Tqtiu.  a  soltc 
bed  from  row  to  row,  leaving  no  room  lor  cultivation.  This  must  be  proven-ted  by 
using  a  8harp  rolling  cutter  on  the  plow,  trimming  the  beds  or  ridges  to  a  ^vrid^  <3f 
not  over  18  inches  or  2  feet.  The  method  for  doing  this  should  be  to  cut  or  trim 
from  one  side  only  and  aUow  the  roots  to  spread  on  the  other  side.  Tliis  ^vrouM 
annually  remove  the  old  hard  wood,  keep  the  roots  renewed  and  vigorous,  and  per- 
petuate tho  crops.  The  roots  that  are  plowed  out,  if  not  rcciuircd  for  planting. 
should  bo  gathered  and  stored  like  sweet  potatoes. 

Settingout  iu  rowsis  thoonly  correctmethodof  plantiiigafieldof  ramie. 
Some  have  advocated  the  plowing  up  of  a  field  of  ramie  when  tho  roots 
became  overcrowded,  leveling  off  the  ground  and  removing  all  exposed 
tubers,  leaving  the  field  to  Btart  up  anew  from  the  roots  that  remain 
buried  in  the  soil.  This  is  a  shiftless  method  at  best,  as  it  is  impossible 
under  such  conditions^  to  secure  an  even  stand  over  the  field,  and  sm 
even  gi^owth  of  stalks  is  equally  impossible.  Mr.  Favier,  who  has  con- 
sidered every  phase  of  tho  ramie  industry  in  France,  from  the  prex>ara- 
tion  of  the  ground  to  the  manufacture  of  tho  finished  fiber  into  tiie  most 
beautiful  fabrics,  gives  tho  following  rules  for  laying  out  a  field: 

The  leveling  being  "^ell  established,  there  are  traced  furrows  about  15  centimoteiB 
in  depth  and  20  centime  tors  wide,  witli  a  space  of  70  centimeters*  between.  In  these 
furrows  the  plants  are  placed  upright  against  tho  slope  of  the  furrow  on  the  south 
side  by  preference,  and  30  centimeters  apart,  alternating  with  the  adjoining  rows, 
and  then  they  aro  covered  so  aa  to  leave  Iheir  tops  level  with  the  ground,  or  lightly 
covered  to  about  one  or  two  centimeters  in  depth,  if  there  is  fear  of  late  frost.  The 
earth  which  serv'cs  for  covering  is  taken  from  tho  side  of  tho  furrow  by  scooping  ont 
the  irrigating  trench.  Wo  intend  by  this  alternating  to  establish  a  plantation  in 
tho  quincuncial  form,  each  plant  being  placed  opposite  on  an  open  space  in  the  next 
lino.  The  plantation  is  thus  aiTanged  in  ridges,  or  '*  billows,''  and  channels.  A 
"  billow"  in  agricultural  parlance  is  a  strip  of  earth  raised  between  two  trenches  or 
channels. 

Another  system  which  also  gives  good  results,  if  2)ract iced  Avith  care, 
is  the  following  : 

Small  projecting  ridges  aro  formed  at  a  distance  of  70  centimeters  apart,  and  upon 
one  side  of  these  ridees,  by  means  of  a  spike,  there  aro  formed  holes  30  centimeters 
apart  in  which  tho  plants  aro  sunk  to  a  level  with  tho  surface.  In  both  these  sys- 
tems care  must  be  taken  to  well  heap  up  tho  earth  around  tho  plant,  for  if  there  are 
open  places  left  aboilit  the  root,  the  plant  will  not  prosper.  Tho  lower  extremity  of 
the  plant  should  bo  about  on  a  level  with  the  bottom  of  tho  irrigating  trench,  so 
that  with  the  smallest  quantity  of  water  tho  moisture  could  easily  reach  the  roots 
by  infiltration  and  thus  make  sure  of  their  growth.  At  tho  beginning  of  the  plan- 
tation the  channels  should  bo  as  large  as  possible.  Later  when  the  plant  has  weU 
taken  root  tho  ridges  aro  allowed  to  extend  and  tho  trenches  to  become  narrower  so 
that  tho  plants  come  to  occupy  tho  center  of  tho  ridge. 

There  is  urgent  need  of  further  carefully  conducted  experiments  with 
ramie  in  this  country,  under  exi)ert  direction,  in  order  to  show  the 
best  results  attainable,  and  to  ascertain  conclusively  the  cost  of  the 
varied  operations  and  the  value  of  the  crop  to  the  farmer.,  lathis  con- 
nection it  is  suggested  that  large  appropriations  in  the  bands  of  mere 
promoters,  without  experience  and  without  practical  knowledge  of  the 
requirements  of  the  industry,  or  full  appreciation  of  the  obstacles  that 
have  hindered  advancement,  would  be  money  worse  than  thrown  away, 
for  the  failure  can  result  only  in  an  injury  to  the  industry. 

*  Equivalent  to  rows  about  27  inches  apart,  with  tho  jilants  nearly  ouo  foot  apart 
In  tho  row. 
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FLAX  CULTURE  FOR  FIBER. 

The  beautiful  display  of  American-grown  flax  and  Amerioau-manu- 

factured  linen  shown  by  the  Department  at  the  World's  Columbian 

Exposition  gave  positive  proof  that  the  soil  and  climate  of  many  por- 

tious  of  the  United  States  are  especially  adapted  to  this  culture.    That 

tlie  industry  has  not  yet  been  established  on  a  self-supporting  basis  is 

due  to  the  fact  that  the  conditions  under  which  it  must  be  established 

arc  not  thoroughly  understood,  and  that  the  obstacles  to  success  have 

not  yet  been  removed.    To  reduce  it  to  a  proposition,  the  si>ecial  needs 

of  the  industry  are  a  full  knowledge  on  the  part  of  our  farmers  of  the 

practice  required  to  produce  good  fiber,  and  labor  saving  machinery  to 

place  this  practice,  agriculturally,  on  a  footing  with  other  staple  crops. 

in  the  production  of  which  American  farmers  use  the  best  agricultural 

machinery  in  the  world.    There  is  a  third  condition,  the  need  of 

scutching  mills*  to  take  the  farmers'  straw  when  grown  and  turn  it  into 

the  kind  of  fiber  that  the  manufacturer  will  purchase,  but  this  is  a 

question  of  capital,  and  when  the  other  conditions  are  realized  this 

matter  will  settle  itself. 

So  much  has  been  written  in  previous  bulletins  of  the  Office  of  Fiber 
Investigations  regarding  the  proper  practice  for  successful  culture  that 
it  is  hardly  necessary  to  go  over  the  ground  in  this  report,  although 
the  suggestions  will  need  to  bo  repeated,  again  and  again,  before  the 
necessity  for  following  the  practice  outlined  is  fully  appreciated.  Seed 
culture  and  fiber  culture  are  so  distinctly  different  that  the  farmer 
who  essays  to  grow  fiber  by  the  same  methods  he  employs  in  growing 
seed  can  only  make  an  ignominious  failure,  and  he  will  do  well  to  avoid 
the  experiment.  On  the  other  hand,  the  Department  has  received  many 
samples  of  flax  straw  grown  from  foreign  seed  according  to  its  direc- 
tions, and  by  men  knowing  practically  nothing  of  fiber  culture,  which  if 
retted  and  prepared  would  produce  good  fiber. 

But  will  it  pay!  is  the  practical  question.  Not  if  the  culture  is  con- 
ducted after  the  i)ractice  of  foreign  countries  Avhere  flax  culture  is 
declining  in  many  sections  because  of  the  primitive  methods  in  vogue, 
together  with  high  rentals  for  land,  and  the  heavy  expense  of  fertiliz- 
ing, which  make  the  production  too  costly. 

The  very  cheapness  of  lands  in  this  country  and  the  fertility  of  the 
soil  give  us  a  positive  advantage  over  many  foreign  flax-growers  at 
the  very  outset.  And  with  the  establishment  of  what  we  have  termed 
an  '' American  practice,"  the  varied  operations  of  which  are  cheapened 
by  the  use  of  improved  Labor-saving  machinery,  there  can  be  no  ques- 
tion regarding  the  ability  of  the  farmer  to  produce  a  crop  of  straw  eco- 
nomically. For  the  preparation  of  the  soil  the  ordinary  implements 
found  on  every  well  regulated  American  farm  will  suffice,  and  there  are 
none  better  in  the  world.  The  weeding  can  not  be  accomplished  by 
machinery,  neither  will  it  pay  for  the  farm  laborer  to  go  over  the  gound 
upon  his  knees,  as  is  done  in  Belgium,  but  by  eradicating  the  weeds 
from  his  soil  by  careful  previous  culture,  and  by  planting  only  clean 
seed,  the  weeding  will  not  be  such  a  serious  obstacle. 

FLAX  MACHINES. 

The  special  classes  of  improved  machines  demanded  by  this  indus- 
try, in  establishing  an  American  practice,  are  (1)  a  flax-pulling  machine 
to  do  away  with  the  laborious  and  costly  hand  pulling;  (2)  an  econom- 
ical thrasher,  to  save  the  seed  without  injury  to  the  straw;  and  (3)  an 
improved  scutching  machine  to  prepare  the  fiber  for  market. 
AG  93 37 
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Several  machines  in  eacli  class  have  boeu  brought  to  notice.  IL- 
latest  inventions  being  a  thrasher  and  a  flax  puller  in  California,  ai 
scutching  machines  in  Michigan  and  Minnesota.    The  pulling;*  is  doi- 
by  hand  in  foreign  countries,  but  the  American  farmer  \rill    not  jriL 
flax,  nor  nvill  the  foreign  farmer  who  emigrates  to  this  countrj- — sg 
pulling  rather  than  cutting  is  essential.    Here  again  machinery  mii?^ 
be  brought  to  the  farmer's  aid,  and  a  machine  flax  puller  is    nat  tk 
mere  possibility  that  it  was  even  when  these  investigations  were  l>e^E. 
but  a  palpable  reality.    Three  or  four  machines  to  accomplish  the  tto/h 
have  been  devised,  one  of  which  we  examined  in  St.  Paul  two  years 
ago.    These  arc  not  yet  perfect,  but  with  experience,  through  practical 
demonstration  in  the  field,  and  especially  when   there  is    an   actual 
demand  for  such  machines,  they  will  be  improved  and  perfected.     A 
practical  thrasher  to  remove  the  seed  rapidly  without  breakings  the 
straw  is  as  much  a  disideratum.     With  the  advent  of  a  practical  and 
rapid- working  machine  nearly  every  operation  will  then  be  condueie<i 
by  horse  power  and  the  *' American  practice"  will  have  been  established. 
There  is  no  doubt  that  the  agitation  of  the  question  of  flax  culture  io 
the  past  few  years,  if  it  had  done  nothing  else  toward  making'   the 
industry  a  success,  has  stimulated  invention  in  valuable  lines,   flax- 
thrashing  machinery  holding  a  prominent  place. 

As  explained  in  a  report  of  this  office,  the  retting  is  not  an  agrrcul 
tural  operation  at  all,  but  should  bo  conducted  under  the  mauag^ement 
of  the  scutch  mill,  for  the  scutcher  alone  is  able  to  produce  flax  of  a 
given  standard  from  the  straw  grown  on  a  dozen  fju*ms  in  his  section. 

From  retting  we  come  to  scutching.  An  improved  flax-scutcliui*r 
machine  is  a  necessity;  many  machines  have  been  invented  for  the  i)ur- 
poi-e,  especially  in  Europe,  but  while  some  of  them  have  done  fair  work, 
they  have  not  given  sufficient  satisfaction  to  come  into  general  use. 
The  latest  of  these  ma<!hines  brought  to  our  notice  recently  is  the  flax- 
brake  and  scutcher  invented  by  Alexander  Morison,  of  Alpena,  Mich., 
which,  it  is  claimed,  turns  out  150  pounds  of  flax  fiber  in  an  hour  from 
COO  pounds  of  straw.  As  we  have  seen  only  samples  of  the  fiber,  and 
have  not  witnessed  the  machine  in  operation,  it  is  impossible  to  make 
authoritative  statements  concerning  it. 


Fio.  1. — The  Morison  flax  brake  and  scutcher. 


The  machine  is  a  combination  of  two  patents,  the  first  and  original 
patent  dated  November  10, 1891,  and  the  other  patent  dated  December 
i^6,  1893,  using  the  brake  of  the  one  patented  in  1893  and  the  scutcher 
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of  tlie  one  patented  in  1891.  In  the  construction  of  machine  there  is 
a  table  where  the  straw  is  spread  in  a  thin  layer,  crosswise,  and  in  this 
table  a  pair  of  endless  chains  carry  the  straw  forward  in  front  of  the 
brake. 

The  straw  is  broken  and  crushed  upon  a  fluted  brake  table  with  the 
flutes  running  lengthwise.    When  the  straw  comes  up  in  front  of  the 
brake  it  lies  crosswise  of  these  flutes,  and  before  coming  quite  up  to  the 
brake  is  pressed  close  on  the  flutes  by  several  springs  arranged  so  as 
to  let  the  straw  pass  under  the  brake  roller  without  bunching  in  front 
of  it.    The  straw  is  carried  over  this  fluted  table  by  six  endless  chains; 
two  long  ones  that  carry  it  ofiF  the  spreading  table,  and  four  short  ones 
that  run  only  the  length  of  the  fluted  table.    The  fluted  roller  does  the 
breaking.    The  flutes  of  this  roller  intermesh  in  the  flutes  of  the  fluted 
table.    This  roller  moves  backward  and  forward  from  side  to  side  of  the 
Huted  table,  and  as  the  straw  is  carried  in  sidewise  under  the  roller  in 
its  full  length  by  the  endless  chain  it  is  crushed  and  broken.    After 
the  broken  straw  has  left  the  roller,  and  before  it  leaves  the  end  of  the 
fluted  table,  it  is- picked  up  in  the  center  by  a  thin  endless  chain  with 
slim,  sharp-pointed  teeth,  which  come  up  through  the  fiber,  and  as  the 
chain  moves  toward  the  rear  end  of  the  machine  the  fiber  is  carried 
under  a  grooved  pressure  bar  that  presses  and  holds  the  fiber  finnly  in 
the  teeth  of  the  endless  chain.    As  the  fiber  passes  through  between 
the  first  pair  of  revolving  scutches  it  whips  and  combs  the  fiber  down- 
wards, and  as  it  passes  between  the  second  pair  it  scutches  and  combs 
it  upwards. 

The  inventor  states  that  the  machine  is  operated  by  one  man  and  two 
boys;  7,500  pounds  of  straw  is  claimed  as  the  record  for  a  ten  hours' 
run,  and  of  long  fiber  saved,  with  the  tow  nearly  all  taken  out,  1,500 
pounds. 

Mr.  Eugene  Bosse,  of  St.  Paul  Park,  Michigan,  has  recently  invented 
a  scutching  machine,  but  we  have  seen  neither  a  description  of  the 
principle  involved  in  the  construction  nor  specimens  of  its  work. 

Among  recent  foreign  inventions  may  be  mentioned  an  improved 
flax-breaking  machine  invented  by  Arthur  Spiegelberg,  a  flax  merchant 
of  Dundee,  Scotland.     Its  manufacturers  make  statements  as  follows: 

Tho  machino  has  been  dcaigned  with  tho  object  of  preserving  and  saving  the  fiber, 
and  tho  results  obtained  dcmonstrato  how  successfully  this  is  accomplished.  It 
deals  with  the  flax  straw  in  a  manner  closely  resembling  the  action  one  applies  by 
hand  to  small  portions  of  straw,  to  see,  for  instance,  if  it  be  weU  retted.  The  manu- 
facturers state  that  the  straw  is  fed  into  the  machino  as  in  an  ordinary  breaker,  and 
leaves  it  in  tho  form  of  a  ribbon,  and  in  a  state  to  bo  sent  direct  to  the  hackle  with- 
out tho  necessity  of  scutching.  It  effectually  breaks  and  detaches  the  "ehivo" 
from  the  tiber,  and  thus  proves  its  marked  superiority  over  any  existing  system. 
The  results  attained  have  exceeded  tho  most  sanguine  expectations  of  the  inventor. 
A  small  parcel  of  Livonian  flax  straw  treated  on  the  premises  of  an  Arbroath  spinner 
yielded  25  per  cent  of  line,  or  practically  as  much  line  as  can  be  produced  by  other 
systems  in  scutched  flax.  The  machine  is  easily  worked  (1  to  2  norse  power),  aud 
is  able  to  treat  about  12  cwt.  of  straw  per  day.  Evory  precaution  has  been  taken 
to  test  the  practical  efficiency  of  tho  machine  before  putting  it  before  the  public. 
The  makers  are  Messrs.  Samuel  Lawson  &  Sons,  Leeds. 

FLAX  CULTURAL  EXPERIMENTS. 

It  is  interesting  to  note  that  among  the  many  samples  of  flax  straw 
shown  at  the  Columbian  Exhibition  was  one  grown  in  Colorado  by  a 
farmer  of  that  State  whose  experience  had  been  limited  to  culture  for 
seed.  His  product  was  found  to  be  so  excellent  that  the  committee 
unliesitatinglygave  it  an  award,  its  special  merits  being  length  of  straw 
and  tenacity  of  fiber,  showing  generally  good  cultivation.    Flax-grow- 
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ing  with  irrigation  should  be  the  subject  of  si>ecial  exx>eTimen  t  mido 
expert  direction,  as  irrigation  at  the  proper  season  would  doubtless  do 
away  with  the  chief  causes  of  the  few  failures  that  were  recorded  in  tbe 
Department  experiments  in  1891,  viz,  drought  on  the  one  hand,  at  the 
time  when  the  crop  should  have  had  the  needed  moisture,  and  oirerplas 
of  moisture  on  the  other  hand  through  heavy  rainfall,  before  tie  plajits 
had  established  themselves,  annoyances  which  the  farmers  in  irrigpatioQ 
districts  do  not  fear. 

^  A  small  flax  experiment  was  conducted  under  Department  auspices 
in  the  State  of  Washington  during  the  season  of  1893  by  Dr.  A.  W. 
Thornton,  of  West  Femdale,  assisted  by  a  number  of  farmers  of  the 
Puget  Sound  region.  The  immediate  results  of  this  experincient  are 
very  interesting;  the  samples  of  straw  submitted  are  fine,  long",  and 
even,  with  a  thin,  brittle  straw,  the  shive  separating  from  the  fibrous 
portion  of  the  stalk  readily  even  in  an  unretted  condition.  The  straw^ 
produced  in  this  experiment  should  be  retted  and  the  fiber  prepared, 
and  we  have  no  hesitancy  in  saying  that,  if  the  work  is  properly  done, 
as  far  as  possible  after  the  manner  of  retting  followed  in  the  Lys  dis- 
trict of  Belgium,  a  high-grade  flax  will  result.  A  more  comprehensive 
experiment  is  recommended  for  the  present  season,  as  flax  culture  can 
doubtless  be  made  a  profitable  industry  in  this  region. 

Experiments  of  the  Department  in  1891-'92,  both  in  Washington  and 
Oregon,  have  demonstrated  that  the  far  Northwest  is  especially  adapted 
to  the  growing  of  high-grade  flax.  Samples  of  straw  received  from 
Oregon  in  1891  were  of  superior  quality,  and  with  proper  preparation 
would  have  produced  a  fiber  approaching  in  strength  and  fineness  to 
the  best  European  flaxes. 

The  fine  samples  of  linen  crash  manufactured  in  the  United  States, 
from  home-grown  flax,  and  exhibited  in  the  Department's  fiber  eoUec* 
tion  at  the  World's  Fair  in  Chicago,  prove  that  we  can  manufacture 
flax.    The  largest  display  was  of  bleached  and  unbleached  crash  in 
bolts  and  draped  fabric,  manufactured  at  the  Stevens  Linen  Mills, 
Webster,  Mass.,  from  flax  grown  and  prepared  in  Minnesota  by  Mr. 
Eugene  Bosse.    A  second  display  of  fine  crash  and  towels  with  bor- 
ders  was  received  from  the  Sioux  Falls  Linen  Mills,  South  Dakota, 
made  from  flax  grown  and  prepared  in  that  State. 

THE  GROWTH   OF   FLAX   FOR  EXPORT. 

During  the  year  several  letters  have  been  received  from  Europe 
making  inquiry  concerning  flax  for  export,  soliciting  samples,  and  ask- 
ing for  the  addresses  of  those  who  might  be  able  to  supply  a  foreign 
demand.  At  the  same  time  the  United  States  consul-general  of  Ger- 
many has  recently  presented  a  report,  with  interesting  statements  con- 
cerning the  imports  of  flax  into  that  country^  in  which  the  possibiUty 
of  exporting  American  flax  fiber  to  Germany  is  seriously  considered. 

The  possibility  of  developing  an  export  trade  in  flax  with  foreign 
countries  has  been  dilated  upon  in  former  reports  issued  from  the  Office 
of  Fiber  Investigations,  and  the  fact  of  a  steadily  declining  home  supply 
in  foreign  flax-growing  countries  has  been  pointed  out.  That  foreign  flax 
spinners  are  looking  to  this  country  as  a  future  source  of  supply  empha- 
sizes the  importance  of  growing  flax  for  fiber  in  the  United  States, 
where  in  so  many  sections  the  conditions  are  advantageous. 

The  consul-general  at  Frankfort  states  that  during  the  year  1892 
Germany  imported  over  60,000  tons  of  raw  flax  fiber,  which  was  utilized 
by  thirteen  large  spinneries.     Over  55,000  tons  came  from  Russia, 
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-which  country,  it  seems,  also  exports  largely  to  England  and  Belgium, 
indicating  a  demand  for  the  raw  fiber  in  these  countries.  Germany 
admits  this  product  free  of  duty;  and  owing  to  the  differences  on  the 
question  of  the  tariff  existing  between  Germany  and  Eussia,  the  con- 
sul pertinently  suggests  the  possibility  of  the  flaxseed-growers  of  the 
United  States,  who  now  throw  away  immense  quantities  of  the  straw, 
utilizing  it  by  taking  the  trouble  necessary  to  save  and  prepare  it  for 
export.  It  is  urged  as  more  than  probable  that  in  certain  sections  of 
this  country,  and  at  the  expense  of  a  little  time  and  trouble,  the  flax 
straw  now  wasted  may  bo  so  saved  as  to  compete  with  the  Russian 
flax  straw  in  the  markets  of  Germany,  England,  and  Belgium. 

It  is  a  mistake  to  consider  that  utilization  of  the  now  wasted  straw 
from  fields  where  flax  is  grown  for  seed  will  supply  this  demand.    The 
straw  from  a  field  of  flax  grown  for  seed  is  coarse  and  woody,  and,  as  a 
rule,  is  deficient  in  fiber.    By  adopting  a  mean  in  our  practice  between 
the  two  extremes  of  culture  flax  grown  for  seed  alone  and  flax  sown 
tliickly  for  fine  fiber,  wo  will  be  able  to  grow  both  seed  and  fiber,  and 
the  latter  will  be  of  a  quality  as  good  as  much  of  the  flax  that  is 
exported  from  Russia.    The  larger  part  of  the  straw  from  seed  cultiva- 
tion, as  now  practiced  in  this  country,  would  not  give  a  quality  of  flax 
that  the  German  spinners  would  buy  at  any  price,  and  it  is  doubtful  if 
it  would  pay  to  work  it  on  account  of  the  straw  being  so  coarse  and 
short  and  so  deficient  in  fiber.    Our  farmers  can  improve  their  product, 
however,  with  a  very  little  extra  labor  and  expense,  and  produce  a  lint 
that  can  be  utilized  in  manufacture  and  at  the  same  time  they  can 
save  their  seed.    This  matter  has  been  fully  discussed  in  former  reports 
ssued  from  this  office  (Fiber  Reports  Nos.  1  and  4),  to  which  the  reader  is 
referred  for  details  of  the  si>ccial  practice  required. 

PINEAPPLE  FIBER. 

In  the  report  last  year  there  was  a  short  chapter  with  an  account  of 
experiments  in  Florida,  made  to  determine  the  yield  of  this  fiber  to  the 
ton  of  leaves,  and  to  ascertain  whether  the  quality  of  the  fiber  was 
sufficiently  good  for  utilization  commercially  if  it  could  be  extracted 
economically.  The  fact  that  the  pineapple  is  cultivated  for  its  fruit 
over  a  large  area  of  southern  Florida,  and  that  the  leaves  are  allowed 
to  go  to  waste  after  the  fruit  has  been  cut,  makes  possible  in  Florida 
a  new  industry  that  may  add  considerable  to  the  resources  of  the  State. 

Experiments  with  the  fiber  were  only  preliminary,  but  as  far  as  they 
went  were  most  satisfactory.  The  fiber  yields  readily  to  machine 
manipulation  and  comes  out  white  and  clean  without  washing  by 
simply  drying  in  the  sun  after  being  extracted.  The  desideratum  is 
an  economical  means  of  extracting  the  fiber,  and  as  there  are  over 
20,000  leaves  to  the  ton  it  will  be  seen  at  the  outset  that  the  economical 
machine  will  be  one  that  takes  quite  a  quantity  of  leaves  at  a  feeding. 
The  machine  used  by  the  Department  at  Cocoanut  Grove  was  inade- 
quate from  the  commercial  standpoint,  as  only  a  few  leaves  could  be 
extracted  at  one  feeding.  It  produced  almost  perfect  fiber,  however, 
and  enabled  us  to  attain  the  object  of  the  investigation,  viz,  the  deter- 
mination of  quality  and  yield,  although  without  regard  to  cost  of  pro- 
duction. 

MACHINES  FOR  EXTRACTING  THE  FIBER. 

Recently  the  attention  of  pineapple-growers  and  others  has  been 
called  to  the  possible  importance  of  the  new  industry  and  a  large  cor- 


582  REPORT   OP  THE   SECRETARY   OF  AGRICULTURE. 

respondence  lias  resulted.    Further  experiments  are  needed  to  settL 
the  question  of  economical  extraction  of  the  fiber.    The  sisal  lietrif 
machines  will  accomplish  the  result  in  a  manner,  but  the  leaves  diffe? 
so  greatly  in  structure  and  size  from  the  leaves  of  the  flesliy  ag3vrf 
that  the  sisal  machines  would  be  found  too  rough  and,  it  is  tliooght 
wouhl  injure  the  fiber.    Possibly  some  modification  of  the  inaeliiiies 
described  in  Fiber  Report  No  3,  on  sisal  hemp  culture,  and  in  Fitter  i2e 
port  No.  5,  on  the  leaf  fibers,  would  answer  the  purpose.    It  would  need 
to  be  a  smaller  machine,  specially  constructed  to  manipulate  tlie  more 
delicate  fiber  found  in  the  leaf  of  the  pineapple    plant  without  injur- 
ing or  breaking  it,  which  would  necessitate  great  waste.    An  improve- 
ment on  the  Van  Buren  machine  that  would  permit  of  continuous  actiou 
without  the  withdrawal  and  reversal  of  the  leaves  in  order  to  clean 
the  ends  held  in  the  hand,  might  accomplish  the  result,  or  the  con- 
struction of  a  modified  machine  embodying  the  best  principles  of  the 
T.  Albee  Smith  and  J.  O.  Todd  sisal  hemp  machines  would,  it  is 
thought,  produce  a  valuable  decorticating  device.    Mr.  W.  T.  Forbes, 
who  has  experimented  with  samples  of  fiber  sent  from  the  Department, 
informs  us  that  the  fiber  will  not  stand  the  high  degree  of  beat  of  a 
digester,  and  a  "  process ''  depending  in  partui)on  heat  would  not  be 
satisfactory,  as  the  fiber  might  be  weakened.    Experiments  will  be 
made,  however,  upon  green  leaves  to  further  test  this  matter. 

Undoubtedly  there  will  be  a  great  future  for  this  industry  if  the 
fiber  can  bo  extracted  economically.  In  a  ton  of  pineapple  leaves  there 
is  double  the  weight  of  fiber  that  is  in  a  ton  of  green  ramie  stalks,  with 
the  added  advantage  that  when  the  fiber  has  left  the  machine  and  has 
been  dried  it  is  ready  for  market  without  having  to  be  degummed.  It 
is  true  that  the  fiber  is  less  valuable  than  ramie,  but,  on  the  other 
hand,  it  could  be  utilized  in  many  products  where  more  valuable  fibers 
ai'o  employed,  and  doubtless  new  uses  would  be  discovered. 

We  know  that  certain  forms  of  pineapple  fiber  have  been  utilized  in 
eastern  countries  in  the  fabrication  of  most  beautiful  tissues,  poetically 
referred  to  as  "  the  woven  wind  of  India's  looms."    Among  the  ix)ssi- 
ble  uses  of  the  Florida  fiber  may  bo  mentioned  fine  twines  similar  to 
"  flax  threads,"  yarn  to  bo  used  in  the  backing  of  carpets,  the  coarser 
fabrics,  and  even  tapestries  and  upholstery  goods.    And  it  has  been 
suggested  that  it  could  bo  used  as  the  warp  in  silk  textures  and  for  the 
finish  for  furniture  coverings,  etc.,  with  the  advantage  that  it  would  be 
motli  proof.    Dr.  Thos.  Taylor  has  subdivided  Florida  pineapple  fiber 
to  the  one-ten  thousandth  of  an  inch.    In  recent  tests  of  strength  it 
was  found  that  a  fiber  twisted  to  the  size  of  binding  twine  stood  an 
average  strain  of  150  pounds. 

It  is  most  important  that  the  machine  question,  as  it  relates  to  the 
economical  extraction  of  the  fiber,  should  be  settled,  when  capital  will 
undoubtedly  come  to  the  aid  of  tho  pineapple-growers  and  make  a  suc- 
cess of  tho  new  industry. 

PALMETTO  FIBER  INDUSTRIES. 

Among  the  vegetable  fibers  imported  into  the  United  States  is  a 
coarse  upholstery  material  known  commercially  as  Crin  v^ig^tal,  or 
African  fiber,  900  tons  of  which  were  imported  last  year.  The  fiber  is 
produced  from  the  leaves  of  the  Chamcerops  humilis,  a  species  of  pal- 
metto closely  allied  to  tho  saw  or  scrub  palmetto  of  Florida  and  the 
Southern  Stiites,  the  supply  of  which  is  almost  inexhaustible.   Tlio 
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leaves  can  be  sliredded  by  simple  macliinery,  and  if  the  operation  could 
be  performed  in  this  country  at  an  economical  cost  to  admit  of  compe- 
tition with  the  foreign  article  the  preparation  of  the  fiber  could  bo 
made  a  large  industry.  The  saw  palmetto  should  become  a  valuable 
liber  plant,  as  there  is  no  part  of  the  plant  that  is  not  available  for 
some  purpose.  The  fresh  roots,  which  are  3  to  5  inches  in  diameter, 
are  made  into  cheap  brushes.  They  are  sawed  into  discs  an  inch  or 
more  in  thickness,  the  pulp  scraped  out  to  the  depth  of  two-thirds  of 
an  inch  by  means  of  toothed  scraping  wheels,  when  the  longitudinal 
fibers  thus  exposed  form  the  bristles  of  the  brush,  the  untouched  por- 
tion of  the  disc  forming  the  back.  This  takes  a  fine  polish,  and  when 
the  sides  are  shaped  and  polished  the  brush  is  completed. 

USES  OF  PALMETTO  LEAF   STEMS,   ROOTS,   ETC. 

The  leaf  stems  are  used  to  some  extent  as  a  coarse  fiber  material. 
The  Loomis  Manufacturing  Company,  at  Fernandina,  Fla.,  produces 
from  these  stems  a  substitute  for  cow's  hair  in  plastering,  which  is  not 
only  cheap  but  very  durable-  The  stiflfer  fiber,  when  combed  out,  is 
capable  of  use  in  the  manufacture  of  whisk  brooms,  though  the  fila- 
ments are  somewhat  brittle.  A  coarse  cordage  might  also  be  made 
from  the  fiber,  but  it  would  lack  in  softness  and  strength  compared 
with  the  commercial  fibers.  The  leaves,  as  stated,  can  be  shredded  to 
make  a  good  upholstery  material,  and  they  also  form  a  most  valuable 
paper  stock. 

Both  roots  and  leaves  of  the  palmetto  contain  a  large  percentage  of 
tannin,  and  the  extraction  of  the  tannin  from  palmetto  leaves  has 
already  become  an  industry.  Mr.  C.  B.  Warrand,  of  Savannah,  Ga., 
has  recently  sent  to  the  Department  samples  of  leather  tanned  with 
this  product  in  twelve  days,  and  claims  that  this  leather  can  be  more 
economically  produced  than  the  leather  tanned  with  oak  or  hemlock 
bark.  The  residue  forms  a  valuable  paper  stock,  which  is  also  utilized. 
Eegarding  the  process  of  extraction,  Mr.  Warrand  informs  us  that 
the  leaves  and  stems  are  separated,  the  stems  are  crushed  flat  through 
rollers,  but  the  leaves  are  finely  shredded ^  this  material  is  then  placed 
in  a  large  wooden  tank  and  covered  with  water,  and  the  mass  is 
brought  to  the  boiling  point,  but  is  not  allowed  to  boil  violently:  it  is 
kept  near,  but  below,  the  boiling  point  for  forty-eight  hours;  the  liquid 
is  then  ready  for  the  tannery.  After  the  tannin  has  been  extracted 
tbe  palmetto  is  steamed  in  a  chemical  solution,  which  removes  the  sili- 
cate contained  in  the  palmetto  and  changes  the  glossy  shield  to  a 
gummy  mass,  which  can  be  removed  without  injury  to  the  fiber.  In 
making  imitation  horsehair  this  gummy  mass  is  allowed  to  dry,  as  it 
adds  to  the  elasticity  of  the  fiber.  There  are  several  combinations  in 
which  the  production  of  tannin  and  fiber  can  be  advantageously  oper- 
ated. Tanneries  situated  in  the  vicinity  of  paper  mills  can  grind  the 
palmetto  in  the  same  manner  as  bark ;  the  residue,  after  bleaching,  is  in 
the  proper  shape  for  the  paper  mill.  In  this  way  palmetto  can  be  profit- 
ably shipped  and  used  at  long  distances. 

Showing  the  cheapness  of  the  supply  of  raw  material,  which  is  prac- 
tically inexhaustible  and  which  rapidly  reproduces  itself,  it  is  stated 
that  the  cost  of  cutting  and  gathering  the  palmetto  will  not  exceed  $2 
per  ton ;  hauling  and  baling  will  cost  about  $1  per  ton,  and  if  fifty  cents 
be  paid  for  stumpage  to  the  land-owner  it  is  claimed  that  palmetto  ought 
to  be  delivered  at  the  cars  from  $3  to  $4  per  ton,  f.  o.  b. 

The  cabbage  palmetto  is  used  to  a  considerable  extent  as  a  brush- 
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fiber  material,  the  "  boots,'^  or  spatlies  of  the  leaf  stems,  whicli  sor- 
round  the  "bud"  being  used  as  the  raw  material.  The  Florida  Fiber 
Company,  of  Jacksonville,  has  been  manufacturing  this  brush  fiber  for 
several  years.  The  prei)ared  fiber  is  reddish  in  color  and  when  polisbed 
and  oiled  forms  a  handsome  brush  material.  After  combing  out  the 
straight  fiber,  there  is  about  70  per  cent  of  tangled,  softer  fiber,  wliicli 
resembles  coir.  We  are  not  able  to  state  that  this  is  manufactured, 
though  it  is  capable  of  employment  in  several  uses. 

The  selected  leaves  of  the  cabbage  palmetto  are  capable  of  maanfac- 
ture  into  hats  for  summer  wear,  of  great  beauty  and  finish.  Xn  the 
bazaars  of  Florida  cities  that  are  winter  resorts,  ladies'  hats  ma^e-  of 
this  material  are  regularly  sold,  and  men^s  hats  are  also  made  from  tliis 
species. 

THB  INDIGENOUS  BAST  FIBERS. 

There  are  probably  a  dozen  species  of  indigenous  plants  in  the  United 
States  capable  of  producing  a  fair  quality  of  fiber  that  grades  a  little 
higher  than  jute,  two  or  three  species  of  which  produce  fiber  almost  as 
good  as  hemp.    Specimens  of  the  plants  and  small  samples  of  tho 
rough  stripped  fiber  are  frequently  submitted  to  the  Department  by 
those  who  desire  information  regarding  the  possible  commercial  valae 
of  these  fibers,  and  suggestions  as  to  cultivation.    Some  of  these  have 
already  been  experimented  with  in  a  small  way,  such  as  the  Abutilon 
avicenyice,  Asdepias  incarnata,   Urtica  gracilis,  Urena  Johata^  and  the 
several  species  of  mallows  which  belong  to  the  genus  Ribisem. 

In  regions  where  flax  and  hemp  can  bo  readily  grown,  these  species, 
doubtless,  will  never  be  cultivated  for  their  fiber;  but  there  are  local- 
ities where  such  fiber  industries,  even  should  they  never  reach  large 
proportions,  would  benefit  the  community  in  which  the  enterprises  were 
located.  As  they  are  matters  of  constant  inquiry,  letters  coming  from 
every  section  of  the  country,  the  facts  regarding  the  different  species 
have  been  collated  for  publication  and  will  form  Report  No.  6  of  the 
Fiber  Investigation  series.  A  considerable  amount  of  valuable  infor- 
mation has  been  accumulated  on  the  subject.  A  full  series  of  both 
stalk  and  fiber  of  the  different  species  was  exhibited  at  Chicago. 
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SiB:  Inasmuch  as  the  operations  of  the  Office  of  Eoad  Inquiry  have 
but  fairly  begun,  it  may  be  useful  to  present  a  statement  of  its  plans 
and  purposes  as  formulated  or  approved  by  you,  and  of  the  prelimi- 
nary work  already  done  in  accordance  therewith.  I  have  the  honor, 
therefore,  to  submit  the  following  report. 
.  Very  respectfully, 

Roy  Stone, 
Special  Agent  and  Engineer  for  Road  Inquiry. 

Hon.  J.  Steeling  Morton, 

Secretary. 


PLANS  AND  PURPOSES  OP  THE  INQXTIRT. 

The  work  of  this  office  was  begun  in  pursuance  of  the  following 
appropriation  made  by  the  Fifty-second  Congress: 

To  enable  the  Secretary  of  Agricaltare  to  make  inquiries  in  regard  to  the  systems 
of  road  management  throughout  the  United  States,  to  make  investigations  in  regard 
to  the  best  method  of  road-making,  to  prepare  publications  on  this  subject  suitable 
lor  distribution,  &nd  to  enable  him  to  assist  the  agricultural  colleges  and  experi- 
ment stations  in  disseminating  information  on  this  subject,  ten  thousand  dollars 
($10,000). 

Upon  my  appointment  as  special  agent  and  engineer,  I  received  the' 
subjoined  letter  of  instructions : 

U.  S.  Department  of  AonicuLTURE, 

Office  of  the  Secretary, 

Waehingim,  D.  C,  October  3, 189$, 
Sir:  Yon  have  been  this  day  appointed  to  supervise  and  carry  out  the  investiga- 
tion pursuant  to  the  statute  approved  March  3,  1893,  which  has  fonr  branches : 

(1)  To  make  inquiries  in  regard  to  the  systems  of  road  management  throughout 
the  United  States. 

(2)  To  make  investigations  in  regard  to  the  best  method  of  road-making. 

(3)  To  prepare  didactic  publications  on  this  subject,  suitable  for  publication. 

(4)  To  assist  the  agricultural  colleges  and  experiment  stations  in  disseminating 
information  on  this  subject. 

It  will  not  be  profitable  to  enter  upon  aU  these  points  at  first.  The  work  under 
the  appropriation  will  need  to  be  of  gradual  growth,  conducted  at  all  times  econom- 
ically. Tnerefore  it  is  not  expected  that  there  will  be  any  considerable  force  of 
clerical  help,  and,  aside  from  your  salary,  no  considerable  expenditure  for  the  pres- 
ent. It  is  understood  that  you  have  at  your  command  the  data  for  a  compiltttion  of 
the  laws  of  several  of  the  States  upon  which  their  road  systems  are  based.  It  should 
bo  yonr  first  duty,  therefore,  to  make  such  collection  complete,  and  prepare  a  bulletin 
on  that  snbiect. 

Incidentally,  while  preparing  this  bulletin,  you  should  charge  yourself  with  col- 
lecting data  relating  to  different  methods  of  roaa>making,  which,  in  the  first  instance, 
Bhonlube  generic  in  their  character;  including — 

(1)  The  best  method  of  constructing  a  common  hii^hway  without  gravel  or  stone. 
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(2)  Gravel  highways. 

(3)  Macadam  and  other  stone  roads. 

(4)  Data  upon  which  to  base  suggestions  for  the  transportation  of  material  xi-itha 
reasonable  access,  for  the  proper  surfacing  of  the  roadbed.  These  data  sUould  fona 
the  foundation  for  the  second  bulletin^  or  second  series  of  bulletins. 

There  are  certain  restrictions  I  wisn  specifically  to  bring  to  your  attcution.     It 
must  bo  borne  in  mind  that  the  actual  expense  in  the  construction  of  these  lii^hways 
is  to  bo  borne  by  the  localities  and  States  in  which  they  lie.    Moreover,  it  is  not  tie 
province  of  this  Department  to  seek  to  control  or  influence  said  action  except  in  so 
far  as  advice  and  wise  suggestions  shall  contribute  towards  it.    This  Departfoest  is 
to  form  no  part  of  any  plan,  scheme,  or  organization,  or  to  be  a  party  to  it    in  anr 
way,  which  has  for  its  object  the  concerted  effort  to  secure  and  fumisli  labor  to 
unomploycd  persons,  or  to  convicts.     These  are  matters  to  be  carried  on  by  States. 
localities,  or  charities.    The  Department  is  to  furnish  information^  not  to  direct  and 
formulate  any  system  of  organization,  however  efficient  or  desirable  it  may  be. 
Any  such  effort  on  its  part  would  soon  make  it  subject  to  hostile  criticism-      Voa 
will  publish  this  letter  in  the  preface  to  your  first  bulletin. 
Yo  111*3  truly, 

J.  IStebluiG  Mobton, 

Secretary. 
Mr.  Roy  Stonk, 

Special  Agent  and  Civil  Engineer^ 

Good  Roads  Investigation, 


PRELIMINART  WORK. 

Upon  receipt  of  tliese  iustructions,  lettxirs  of  inquiry  were  prepared 
and  sent — 

(1)  To  the  governors  of  all  the  States  and  Territories,  as  follows: 

The  Congress  of  the  United  States  having  made  provision  [hero  follows  the  appro- 
priation as  above],  I  have  the  honor  to  request  your  exceUency's  aid  and  cooperation 
in  inaugurating  this  important  inquiry. 

The  information  regarding  foreign  roads  and  road-making  gathered  by  the  Depart- 
ment of  State  through  its  consular  representatives  has  proved  to  be  of  great  value, 
and  a  corresponding  home  inquiry  should  be  even  more  profitable.  So  many  States 
aud  communities  are  attempting  road  improvement,  and  so  many  others  are  consider- 
ing it,  that  a  definite  knowledge  of  what  each  has  proposed  or  accomplished  might 
be  invaluable  to  many  of  the  others.  Such  knowledge  can  be  practically  reached  and 
disseminated  only  through  a  central  agency,  but  that  agency  will  need  the  assistance 
of  all  the  State  and  local  officials  concerned  in  order  to  bring  its  work  within  the 
means  allotted  by  Congress  and  within  a  proper  limit  of  time. 

The  ofiicer  in  charge  of  the  inquiry  has  therefore  been  instructed  to  communicate 
with  the  secretaries  of  state  of  the  several  States  on  the  subject,  and  the  Depart- 
ment would  respectfuUy  ask  your  excellency,  if  it  meets  with  your  approval,  to 
give  your  sanction  to  his  requests,  together  with  such  voluntary  aid  as  it  may  be  in 
your  power  to  give  or  procure,  and  will  be  further  indebted  to  you  for  any  recom- 
mendations or  suggestions  regarding  sources  of  information  or  the  scope  of  the  inquiry 
itself,  which  is  as  yet  somewhat  undefined. 

(2)  To  the  secretaries  of  state,  as  follows : 

The  act  of  Congress  making  appropriations  for  this  Department  for  the  current 
fiscal  year  contains  the  following  provisions: 

"To  enable"  [etc.,  as  before]. 

The  scope  of  this  inquiry  corresponds  closely  with  that  of  the  one  successfully  made 
by  the  State  Department,  through  its  consular  representatives,  into  the  road  laws 
and  methods  of  road  construction  in  foreign  countries. 

The  success  and  value  of  a  home  inquiry  will  depend  much  upon  the  aid  given  it 
by  the  various  State  and  local  officials  who  have  been  concerned  in  road  improve- 
ment. I  have  the  honor,  therefore,  to  request  your  cooperation  in  this  important 
work,  to  the  extent  at  least  of  furnishing  the  names  of  all  such  officials  and  of  any 
individuals  who  may  in  your  judgment  be  able  to  give  valuable  iuformation  orsng- 
gostions  pertaining  to  the  subject. 

I  take  leave  also  to  ask  for  copies  of  all  recent  laws  or  compilations  of  hiws  bear- 
ing upon  roads  and  highways. 

As  the  inquiry  progresses  the  Depaitmcnt  will  funmh  you  with  copies  of  all  pub- 
lished results. 
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(3)  To  Members  of  Congress,  as  follows: 

In  parsning  the  inquiry  into  "systems  of  road  manogomenf  and  "methods  of 
road-making,"  authorized  by  the  Fifty -second  Congress,  the  U.  S.  Department  of 
Agricnlture  desires  to  communicate  on  the  subject  with  the  best  informed  authori- 
ties and  private  individuals  throughout  the  United  States,  and,  to  expedite  the 
mattor,  I  have  the  honor  to  request  your  aid  in  procuring  the  names  of  all  counties 
or  townships  in  your  State  which  have  made  a  systematic  attempt  at  modem  road 
improvement,  and  also  the  names  and  addresses  of  the  officials  and  of  some  of  the 
individuals  most  actively  concerned  in  such  improvement,  whether  in  respect  to 
legislation  or  road  construction. 

If  you  are  personally  interested  in  the  subject  I  shallJie  glad  to  receive  any  fur- 
ther information  or  suggestions  from  you  pertaining  to  the  inquiry. 

(1)  .To  the  state  geologists,  as  follows: 

The  U.  S.  Department  of  Agriculture  has  been  assured  of  the  general  and  hearty 
cooperation  of  the  State  governments  in  the  inquiry  authorized  by  Congress  **  into 
the  systems  of  road  management  and  the  best  methods  of  Doad  construction  through- 
out the  United  States ;''  and  as  one  of  the  most  important  branches  of  the  inquiry 
relates  to  road  mateiials  and  thereby  comes  within  your  province,  I  take  leave  to 
ask  for  such  information  on  that  head  as  yon  may  be  able  to  give — ^having  in  view 
the  supply  not  only  of  your  own  but  of  adjacent  States — ^if  you  have  material  of 
sux)€rior  quality.  The  general  use  of  the  highest  class  of  materials  involves  the  cost 
of  railway  transportation  for  most  of  them^  but  the  Department  is  already  assured 
by  many  of  the  railway  companies  of  their  disposition  to  accord  extremely  low  rates 
on  such  traffic  for  the  encouragement  of  road-building,  and  if  this  action  becomes 
general  a  haul  of  100  or  oven  200  miles  may  not  be  prohibitory,  so  that  tho  very  best 
roads  may  be  built  in  regions  which  have  no  local  supply  of  material. 

I  send  herewith  the  general  circular  of  inquiry,  and  shall  be  glad  to  receive  any 
information  you  may  be  able  to  give  or  obtain  on  other  branches  of  the  subject. 

(5)  To  railroad  presidents,  as  follows: 

The  U.  S.  Department  of  Agriculture  has  been  authorized  by  Congress  to  make 
inquiry  into  the  systems  of  road  management  throughout  tho  United  States  and  the 
best  methods  of  road-making,  and  to  collect  and  distribute  information  regarding 
the  same. 

The  interest  unifornjly  shown  by  railway  managers  in  the  improvement  of  high- 
ways warrants  the  Department,  which  has  been  charged  with  this  inquiry,  in  asking 
their  assistance.  The  undersigned,  therefore,  respectfully  requests :  (1)  Information 
(which  can  doubtless  be  gained  through  your  engineering  department)  regarding  the 
supply  of  good  road  material  along  or  near  your  lines — their  location,  character, 
accessibility,  and  the  cost  of  preparation  and  loading  on  cars ;  (2)  vour  schedule 
rates  for  transportation  of  the  same;  (3)  a  statement  of  any  reduced  rates  or  free 
transportation  that  may  have  been  granted  or  offered  in  special  cases  to  encourage 
road-building;  (4)  any  information,  recommendations,  or  suggestions  from  yourself 
or  any  of  your  staflf  that  may  promote  the  success  of  this  inquiry  or  tho  general 
interest  of  road  improvement. 

(6)  Creneral  circular  of  inquiry,  as  follows : 

The  U.  S.  Department  of  Agriculture,  being  charged  by  Congress  with  an  inquiry 
into  the  systems  of  road  management  and  the  best  methods  of  road  construction 
throughout  tho  United  States,  <&sires  information  upon  tho  following  points: 

(1)  The  practical  working  of  the  recent  road  laws  of  the  various  States  wherever 
tho  same  have  been  tested,  the  difficulties  found  in  their  application,  and  sugges- 
tions for  their  amendment. 

(2)  The  character  and  cost  of  tho  roads  built  under  these  laws,  the  materials  used, 
and  the  present  condition  and  prospective  durability  of  such  roads. 

(3)  The  location  and  character  ot  any  superior  stone  for  roads  which  is  accessible 
by  railway  or  water,  the  cost  of  quarrying,  preparing,  and  loading  the  same,  the 
mileage  rates  of  transportation,  and  any  instances  of  reduced  or  free  transportation 
given  bv  railways  for  the  encouragement  of  road-building. 

(4)  The  same  information,  so  far  as  applicable,  regarding  materials  naturally  pre- 
pared, such  as  tho  Paducah  and  Tishomingo  gravels,  the  Hamilton  sandstones,  and 
the  Chickamanga  flints. 

(5)  The  results  of  any  exx>€riments  in  the  construction  of  narrow  and  cheap  hard 
roads,  or  of  roads  having  one  track  of  earth  and  one  of  stone  or  gravel,  with  full 
particulars  as  to  cost  and  method  of  construction. 

(6)  The  result  of  any  practical  experience  in  the  use  of  bnrnt  clay  for  roads. 

(7)  Tho  cost  aud  bencQts  of  tile  drainage  of  roads  as  shown  by  practice. 
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(8)  The  best  method  of  constrncting  a  common  highway  without  gravel  or  atone, 
and  with  or  without  underdrainage. 

(9)  Definite  facts  as  to  the  enhancement  of  property  values  through  road  improve- 
ment. 

(10)  The  results  of  any  experiments  in  the  employment  of  convict  labor  on  roads 
or  the  preparation  of  road  materials. 

(11)  The  details  of  all  bond  issues  for  road  improvement,  and  ho'w,  where,  and  ai 
what  cost  the  bonds  were  marketed. 

(12)  The  rates  allowed  in  each  State  for  men  and  teams  in  working  out  road  taxes, 
and  the  actual  value  of  such  work  as  compared  with  labor  paid  for  in  cash. 

CHARACTER  OF  THE  INFORMATION  COLLECTED. 

The  responses  of  the  governors  and  secretaries  of  state  have  been 
most  hearty  and  cordial,  giving  evidence  of  the  warmest  interest  in  the 
work  and  promises  of  all  the  assistance  in  their  power. 

Many  Members  of  Congress  have  responded  in  like  manner.  The 
State  geologists  are  beginning  to  supply  the  information  asked  of  them. 
Fifty  railroad  companies  have  already  sent  in  reports  of  their  engineers 
or  other  officers,  many  of  them  very  complete  and  satisfactory.  This 
information  is  being  tabulated,  and  when  it  is  all  received,  with  that 
from  the  geologists,  it  will  be  possible  to  make  a  map  showing  the  locar 
tion  and  cost  of  the  best  road  materials  throughout  the  United  States. 

The  office  of  the  United  States  Geological  Survey  is  rendering  valu- 
able assistance,  and  it  could  be  of  the  greatest  service  in  the  general 
inquiry  if  its  means  permitted. 

Nearly  all  of  the  railroad  companies  show  a  willingness  to  promote 
the  improvement  of  highways  by  cheap  transportation  of  materials, 
and  since  in  any  general  system  of  improvement  railway  transportation 
will  be  almost  universally  required,  if  the  best  materials  are  to  beused, 
this  is  one  of  the  most  encouraging  features  of  the  situation. 

RECENT   STATE   HIGHWAY   LEGISLATION. 

The  first  bulletin  of  this  office  is  now  in  the  hands  of  the  printer, 
and  is  composed  of  a  brief  of  the  new  road  laws  of  14  States,  with 
full  extracts  of  the  essential  portions  of  the  same,  and  some  recom- 
mendations made  by  influential  public  bodies  but  not  yet  carried  into 
legislation. 

The  advance  in  road  legislation  proceeds  on  several  distinct  lines : 

(1)  In  the  direction  of  more  rigid  provisions  for  carrying  out  the 
old  systems  without  radical  change  of  the  systems  themselves. 

(2)  More  liberal  tax  levies. 

(3)  Substitution  of  money  taxes  in  place  of  labor. 

(4)  Local  assessment,  according  to  benefits,  for  construction  of  new 
roads. 

(5)  Construction  by  townships,  with  power  to  issue  bonds. 

(6)  Construction  by  counties. 

(7)  State  highway  commissions. 

(8)  Provision  for  working  convicts. 

(9)  Direct  State  aid  to  road-building, 
(10)  Building  of  State  roads. 

CHARACTERISTIC  FEATURES  OF  CERTAIN  STATE  LAWS. 

The  new  road  law  of  Tennessee  (1891)  is  an  admirable  example  of 
the  first  of  these  classes.  By  giving  to  the  county  court  full  power 
and  direct  control  over  the  whole  subject  of  roads,  it  ought  to  eliminate 
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the  evU  influences  of  local  politics  and  the  easy-going  methods  that 
generally  prevail.  The  court  classifies  the  roads,  establishes  the  dis- 
tricts, and  appoints  the  commissioners;  each  commissioner  divides 
his  district  into  sections  and  appoints  the  overseers.  The  commis- 
sioners have  full  control  of  the  roads  and  bridges  and  can  remove  the 
overseers  at  pleasure.  The  court  assesses  the  road  tax,  within  a  limit 
of  eight  days'  work  for  each  male  inhabitant  between  IS  and  45  years 
of  age,  and  of  25  cents  per  $100  of  property.  The  overseers  may  dis- 
miss any  man  whoso  work  is  unsatisfactory  and  proceed  against  him 
by  suit  as  in  case  of  refusal  to  work  or  failure  to  pay  the  property  tax. 
Damages  in  such  cases  are  collectable  out  of  any  property,  except  the 
homestead,  or  out  of  wages. 

The  overseen  on  his  part  is  liable  to  be  sued  by  any  citizen  for  neg- 
lect of  duty  and  to  bo  fined  $20  therefor,  and  commissioners  for  the 
same  offense  are  liable  to  be  indicted  and  fined  $50.  Such  fines  to  go 
to  the  road  fund. 

In  the  direction  of  increased  tax  levies,  Vermont,  New  Hampshire, 
North  Dakota,  and  Oregon  are  conspicuous,  the  last-named  State 
allowing  the  county  courts  to  levy  a  special  tax  of  50  cents  on  the  $100 
and  $2  per  head  for  a  county  road  fund. 

The  abolition  of  labor  taxes  is  absolute  in  New  Jersey  and  also  in 
Wisconsin,  excepting  in  those  towns  which  specifically  vote  to  retain 
it.  It  is  absolute  in  those  counties  of  New  York  whose  board  of  super- 
visors adopt  the  county  system,  and  optional  with  all  the  towns  in  New 
York  by  affirmative  vote  at  town  meeting,  many  having  already  availed 
themselves  of  this  privilege. 

Construction  on  the  local  assessment  plan,  extending  to  a  limit  of  3 
miles  on  each  side  of  the  line  of  road,  obtains  to  some  extent  in  Ore- 
gon, Indiana,  and  by  special  acts  in  Ohio.  In  Oregon  the  county  may 
assume  50  per  cent  ot  the  cost,  and  in  Ohio  a  larger  share  is  usually 
placed  on  the  county  list  by  the  act. 

Construction  by  townships  has  been  quite  extensive,  and  in  Pennsyl- 
vania and  New  Jersey  township  bonds  have  been  largely  and  success- 
fully used. 

The  county  system,  however,  is  the  special  feature  of  recent  legisla- 
tion, many  of  the  new  States  having  started  out  with  it  in  some  form 
and  many  of  the  older  ones  having  adopted  or  seriously  considered  it. 
The  issue  of  county  bonds  is  provided  for  in  New  York,  New  Jersey, 
Indiana,  Michigan,  and  Washington,  but  in  the  last  two  a  popular  vote 
is  requisite  to  authorize  the  issue,  and  in  Indiana  the  tenn  of  payment 
is  limited  to  five  years. 

State  highway  commissions  have  been  constituted  in  Massachusetts, 
Vermont,  Pennsylvania,  Ohio,  Michigan,  and  possibly  in  other  States; 
these  are  generally  temporary  bodies  charged  only  to  inquire  and  recom- 
mend, but  in  Massachusetts  the  commission  is  permanent  and  has 
important  duties  connected  with  actual  road  improvement. 

In  the  working  of  convicts  on  roads  New  York  is  making  an  experi- 
ment near  Clinton  Prison  with  State  prisoners,  and  Tennessee  makes 
all  persons  confined  in  county  jails  or  workhouses  available  for  high- 
way labor. 

New  Jersey  is  probably  the  only  State  giving  direct  aid  to  road-build- 
ing. Such  aid  is  limited  to  one-third  of  the  cost  of  roads  built  by  the 
counties  and  to  the  sum  of  $75,000  per  annum. 

The  highway  commission  of  Pennsylvania  has  reported  a  bill  for 
State  aid  to  the  amount  of  $1,000,000  per  annum,  to  be  distributed 
among  the  townships  in  proportion  to  the  road  tax  paid  by  them,  on 
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condition  that  they  set  aside  25  per  cent  of  their  tax  for  ms^l^iDg'  per- 
manent highways. 

Building  of  State  roads  has  been  done  in  some  western  States,  and 
Washington  is  now  building  a  road  through  the  Cascade  MTomitaiizf 
under  charge  of  a  special  commission. 

The  Massachusette  highway  commission  has  authority  to  adopt  any 
road  as  a  State  highway,  to  be  constructed  and  maintained  as  such  U 
the  legislature  makes  appropriation  therefor. 

Cooperative  road-building,  as  provided  for  in  Kew  Jersey,  lias  been 
very  successful,  abutting  l2«id-owners  paying  one-tenth  of  tlie  cost,  the 
State  one-third,  and  the  county,  by  side  of  bonds,  the  remainder. 
Under  this  law  10  miles  of  road  were  built  in  1892,  25  in  1893,  and  6i 
are  applied  for  by  land-owners  for  1894. 

NEW  ROAD  CONSTRUCTION. 
REDUCED   COST   OF  ROAD-BUIUJINa. 

Information  on  this  head  is  meager  as  yet,  but  enough  has  been  gained 
to  show  that  new  construction  is  proceeding  in  many  parts  of  the  coun- 
try, and  that,  as  might  be  expected,  increased  knowledge  and  skill, 
improved  machinery  and  methods,  and  extended  practical  exi)erience 
are  rapidly  lessening  the  cost  of  good  roads. 

Mr.  B.  Gt.  Harrison,  civil  engineer,  of  Asbury  Park,  N.  J.,  under 
whose  supervision  permanent  roads  have  been  constructed  in  that  State, 
says:  "Three  or  four  years  ago  the  cost  of  road-building  was  $10,000 
per  mile.    Last  year  I  built  roads  for  83,500  per  mile;  the  stone  was 
brought  by  rail  at  a.  cost  of  $1  per  ton  for  transportation.'^    Maj.  M.  H. 
Crump,  of  Bowling  Green,  Ky.,  who  has  built  many  miles  of  the  excel- 
lent highways  in  that  State,  says  a  good  tolford  road  can  be  built  for 
$2,000  per  mile,  including  grading.    J.  B.  Hunnicutt,  professor  of  agri- 
culture in  the  University  of  Georgia,  states  the  cost  of  good  hard  roads 
recently  built  in  that  State,  giving  one  track  of  stone  and  one  of  earth, 
at  §1,200  per  mile.    H.  G.  Chapin,  supervisor,  of  Canandaigua,  N.  Y., 
recently  reports  the  building  in  that  town  of  10  miles  of  single  track 
stone  road  with  an  earth  track  on  each  side  for  $900  per  mile,  the  crushed 
stone  being  laid  1  foot  deep  and  8  feet  wide.    In  this  case  the  township 
owns  a  movable  crusher  and  prepares  its  own  material,  the  neighbor- 
ing farmers  delivering  field  stones  at  the  crusher  for  20  cents  per  load. 

BENEFITS  OF  ROAD  IMPHOVEMENT. 

Information  in  this  regard  is  more  abundant.  A  few  well-authenti- 
cated cases  are  selected. 

Hon.  Edward  Burrough,  president  of  the  Stato  board  of  agriculture 
of  Kew  Jersey,  says  that  on  the  new  stone  road  from  Merchantville  to 
Camden  his  teams  haul  85  to  100  baskets  of  potatoes,  where  they  for- 
merly hauled  only  25.  Mr.  Burrough  says  further  that  "  one  of  our 
counties  has  issued  $450,000  of  4  per  cent  bonds  and  put  down  CO  miles 
of  stone  roads,  averaging  10  feet  wide,  and  though  they  pay  the  taxes 
to  meet  the  interest  on  these  bonds,  their  tax  rate  is  now  lower  tbauit 
was  before  the  roads  were  built." 

Mr.  Chapin,  heretofore  quoted,  says  of  the  Canandaigua  roads  that 
they  are  as  good  in  March  as  in  July;  that  they  have  increased  the 
value  of  the  adjoining  farms  many  times  the  cost  of  the  roads,  and 
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tliat  the  cost  of  keeping  them  in  good  repair  is  much  less  than  that  of 
keeping  poor  roads  in  poor  repair.  Mr.  Garlieldj  speaking  at  the  Michi- 
gan engineers'  convention  in  1893,  says  that  in  his  township,  while 
farms  have  generally  been  declining  in  value,  the  building  of  a  gravel 
road  4  miles  in  length  has  increased  the  value  of  those  adjoining  it  52 
to  40  per  cent,  and  this  not  a  free,  but  a  toll,  road. 

The  owner  of  a  large  tobacco  plantation  some  miles  from  Henderson, 
Ky.,  having  great  difficulty  in  moving  his  product  to  market  in  that 
city,  organized  a  company  and  built  a  toll  road.  He  estimates  the 
increase  in  the  value  of  his  property  at  threefold,  while  the  road  has 
paid  annually  over  10  per  cent  in  dividends. 

Additional  evidence  from  farmers  in  New  Jersey  is  given  below. 

From  H.  Darnell,  Mount  Laurel,  N.  J.: 

In  reply  to  your  letter  askiug  tho  views  or  opinions  of  farmers  ss  to  the  efforts  now 
"being  niado  regarding  the  permanent  improvement  of  public  roads,  I  would  say  that 
since  having  some  of  thcra  so  improved  among  us  it  is  the  universal  opinion  among 
farmers  that  they  are  of  more  benefit  to  tho  agricultural  community  than  anything 
that  has  ever  been  done  for  them,  and  that  they  will  derive  more  benefit  therefrom, 
considering  amount  of  cost,  than  from  anything  that  has  been  heretofore  accom- 
plished. 

From  Samuel  L.  Allen,  Philadelphia,  Pa.: 

The  assistance  of  the  State  in  building  permanent  stone  roads  In  the  vicinity  of  my 
farm  and  home,  in  Cinnaminson  township,  Burlington  County,  N.  J.,  has  been  very 
beneficial  and  thoroughly  appreciated  by  myself  and  many  other  farmers.  At  ^rst 
the  farmers  of  the  neighborhood  were  largely  opposed  to  the  movement ;  but  within 
the  past  year  they  have  become  almost  unanimous  in  favor  of  the  extension  of  the 
system.    I  am  hoping  that  tho  State  appropiiation  may  be  largely  increased. 

From  H.  H.  Brown,  Old  Bridge,  N.  J. : 

We  have  four  miles  of  macadam  road  through  our  township.  Property  has  almost 
doubled  in  value  and  travel  has  more  than  doubled.  Farmers  carting  over  our  road 
speak  in  the  highest  terras  of  it.  It  is  a  rest  for  their  horses  to  cart  over  it.  Our 
citizens  are  greatly  in  favor  of  having  it  extended  and  I  think  the  law  as  it  is,  is 
working  very  nicely  aU  over  our  county  and  I  would  bo  very  sorry  to  see  it  changed. 

From  Clayton  Conrow,  Cinnaminson,  !N".  J.: 

While  I  believe  that  good  roads  are  of  great  benefit  to  aU  the  mercantile,  manu- 
facturing, and  agricultural  industries  of  our  State,  they  have  enabled  the  farming 
cla^s  of  our  citizens  especially  to  conduct  their  business  at  a  profit  by  reducing  the 
cost  of  fertilizers  brought  on  to  the  farm  and  the  expenses  of  conveying  products  to 
Iho  market.  In  fact,  this  apparently  small  item  of  expense,  daUy  saved,  constitutes 
the  difi'orenco  between  success  and  failure.  Good  roads  enable  the  farmer  to  place 
his  products  on  the  market  when  at  the  highest  point;  bad  roads  often  forbid  this. 
Good  roads  enable  him  to  deliver  perishable  vegetables  and  tender  fruit  in  so  much 
better  condition  that  they  invite  the  better  class  of  customers  and  command  a  higher 
price.  Thus  every  consideration  of  the  subject,  if  carried  to  its  legitimate  con- 
clusion, is  in  favor  of  pood  roads.  We  can't  afibrd  bad  roads.  Their  effect  is  enervat- 
ing, while  that  of  good  roads  is  inspiring. 

From  D.cnni8  Long,  Union,  N.  J. : 

I  think  the  law  granting  State  aid  in  the  building  of  stone  ronds  is  one  of  the  best 
tbat  can  be  put  on  our  statute  books,  and  that  the  sooner  our  public  roads  are  all  in 
tho  hands  of  the  freeholders  of  the  different  counties,  with  some  comi)etent  men  to 
supervise  and  construct  the  same  in  a  permanent  way  with  stone  for  a  solid  founda- 
tion, weU  pounded  and  wedged,  and  with  broken  stone  on  top  solidly  roUed,  the  bet- 
ter off  tho  people  of  New  Jersey  wiU  be. 

We  have  a  county  road  in  my  own  neighborhood,  of  which  we  are  very  proud, 
and  near  which  property  has  advanced  50  per  cent  of  its  value  before  the  road  was 
laid.  A  case  in  point  is  that  of  a  piece  of  property  along  this  county  road,  which 
could  have  been  bought  for  $20,000  before  tlio  road  was  built,  and  only  a  few  days 
ajjo  tho  owner  was  offered  $30,000  for  tho  same  farm,  and  it  is  two  miles  away  from 
any  railroad  station.    And  there  are  many  more  cases  of  the  same  sort. 
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From  Win.  B.  Lippincott,  Fellowsliip,  N.  J: 

In  refereDco  to  the  farmers'  yiews  on  buildiug  stone  roa^s  in  onr  State,  it  is  sale  to 
say  tliat  the  general  impression  among  farmers  is  that  stone  roads  improre  the  conn- 
try  they  pass  through.  Where  they  liavo  been  bnilt  one  can  already  see  greater 
energy 'being  manifested  among  the  farmers  along  their  lines.  One  of  the  most  im- 
portant things  for  the  farmer  is  easy  access  to  a  market  where  he  can  sell  hia  prod- 
ucts, and  stone  roads  are  to  agriculture  what  rivers  are  to  commerce. 

Again,  goods  roads  show  the  most  direct  benefit  to  the  farmer  for  the  taxes  he  pays, 
and  in  many  instances  savo  him  in  toU  a  heavy  interest  on  their  cost.  Almost  evearj 
intelligent  farmer  views  stone  roads  as  forerunners  of  other  improvements  that  most 
follow,  such  as  the  electric  railways,  free  mail  delivery,  and  an  increased  demand  for 
country  residences,  and  the  numerous  applications  presented  to  the  boards  of  free- 
holders speak  in  plain  language  the  farmers'  views  on  road  Improvement  in  Xe-w 
Jersey,  i  hope  the  governor  will  not  approve  any  bill  that  tends  to  stop  this  greskt 
onward  movement  for  good  roads. 

From  Stockton  Hougli,  Trenton,  N.  J. 

In  answer  to  your  inquiry  concerning  the  benefits  derived  under  the  law  ^rantia^ 
State  aid  in  building  stone  roads,  I  would  say  from  my  experience  as  the  Srst  pro- 
moter of  these  roads  built  in  Mercer  County,  N.  J.,  that  in  the  beginning  I  met  witli 
opposition  at  every  step:  and  now  that  the  road  is  near  completion,  au  opposition 
has  been  silenced,  and  all  are  anxious  to  extend  the  system  wherever  possible.  This 
sentiment  is  growing  daily  with  the  experience  of  those  who  use  these  roads,  many 
of  whom  never  had  any  opportunity  to  know  what  a  good  road  is.  Travel  has  already 
doubled  over  our  road,  and  property  has  greatly  increased  in  value.  Building  sitea 
are  being  laid  out,  and  improvements  are  projected  even  before  the  road  is  completed. 
As  the  owner  of  two  farms  and  a  mill  property  on  this  road,  I  am  confident  that 
they  will  be  greatly  increased  in  value.  At  times  in  the  winter  we  could  not  haul 
one-half  a  ton  with  a  team  from  any  of  these  properties.  Now  with  the  road  coni- 
pleted,  2  tons  is  less  of  a  load  than  the  empty  wagon  on  the  old  road  at  times  in  the 
winter  and  spring.  I  am  of  the  opinion  that  the  improvementa  would  be  cheap  at 
five  times  the  cost. 
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Sir:  I  liave  the  honor  to  submit  herewith  the  third  annual  report  of 
the  Office  of  Irrigation  Inquiry,  for  the  calendar  year  1893. 
Very  respectfully, 

Charles  W.  Irish, 
Special  Agent  in  Charge. 
Hon.  J.  STERLiNCf  Morton, 

Secretary. 


The  present  incumbent  assumed  the  duti^is  of  Special  Agent  in  Charge 
of  the  Office  of  Irrigation  Inquiry  on  the  Ist  of  June,  1893.  The  only 
material  then  on  hand  relating  to  the  work  of  tlie  office  was  the  manu- 
script of  an  ^^Abstract  of  the  Laws  of  the  several  States  and  Territories 
on  Irrigation  and  Water  Rights.^  This,  after  careful  revision,  was 
published  as  Bulletin  No.  1  of  the  office,  the  subject  of  artesian  wells 
and  underflow  waters  having  been  covered  by  the  elaborate  reports 
thereon  for  the  years  1891  and  1892.  An  inquiry  was  undertaken  into 
the  practical  methods  and  results  of  irrigation  and  its  development  in 
the  aiid  regions  of  the  United  States,  with  the  object  of  publishing  the 
information  so  obtained  in  a  bulletin  from  this  office. 

The  object  of  such  publication  is  to  furnish  reliable  inftrrmation  repre- 
senting the  results  of  the  actual  experience  of  those  who,  by  their  genius 
and  labors,  have  been  successful  in  creating  farms  by  the  Jipplicatioij  of 
irrigation  methods  of  their  own  invention.  This  bulletin  will  contain 
also  results  of  irrigation  in  Europe,  where  it  can  be  said  that  all  the 
attendant  questions,  engineering  and  physical,  have  been  well  settled 
by  long  and  careful  practice.  The  proposed  bulletin  is  intended  to  be 
an  answer  to  the  many  and  continual  calls  upon  this  office  for  informa- 
tion as  to  how  the  waters  of  irrigation  are  applied  to  the  various  soils 
of  the  arid  regions  of  this  country  for  the  purpose  of  raising  crops. 
These  demands  come  not  only  from  all  parts  of  the  United  States  but 
from  many  places  in  Europe,  and  answering  these  inquiries  takes  up  a 
large  part  of  the  time  and  attention  of  this  office.  To  gather  in  a  sys- 
tematic form  the  information  needed  for  the  production  of  the  proposed 
bulletin,  there  have  been  printed  and  sent  out  several  thousand  copies 
of  a  circular  letter  containing  questions  to  be  answered  by  the  corre- 
spondents addressed.  While  this  is  a  slow  method,  it  is  believed  that 
it  will  prove  a  success. 

There  is  much  need  of  an  enlargement  of  the  operations  of  the 
Weather  Bureau  so  as  to  include  a  careful  and  systematic  measurement 
of  the  water  contained  in  the  snowfall  and  of  the  rains  upon  the  sum- 
mits of  the  various  mountain  ranges  within  the  arid  regions. 
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It  is  from  this  source  that  the  great  bulk  of  water  comes  which  is 
used  in  irrigation  in  the  regions  under  consideration.  At  present  ^wre 
know  little  or  nothing  upon  this  imi>ortant  physical  question  within 
the  arid  regions,  for  the  reason  that  about  all  the  observing  stations  of 
the  weather  service  are  located  in  the  vallies  or  else  low  down  on  tht^ 
mountain  sides  much  below  the  snow  fields  of  their  summits. 

There  should  be  undertaken  at  once  an  accurate  gauging"  of  the 
velocity  and  flow  of  all  the  streams  of  the  arid  regions,  which  ojM^ra- 
tious  will  require  the  establishment  of  permanent  scales  for  the  par 
pose.  The  observation  of  snow  and  rainfall  upon  the  mountains  and 
tlie  measurement  of  t lie  streams  of  the  arid  regi^ms  might,  no  donbt.  l>e 
intrusted  to  voluntary  weather  observers  of  the  several  States  an<I 
Territories  where  the  work  is  to  bo  done,  there  being  an  organization,  it 
is  believed,  in  all  of  them.  The  measurement  of  the  snow  and  rainfall  an  d 
the  gauging  of  tlie  streams  of  the  arid  regions,  as  above  pointed  out. 
are  vital  to  the  interests  of  those  who  farm  lands  by  the  use  of  irriga- 
tion waters,  for  until  it  is  done  it  can  not  be  known  how  many  acres 
can  be  put  under  cultivati<m  by  use  of  the  water  thus  naturally  storetl 
by  the  mountains  and  delivered  by  the  streams  leading  from  them  to 
the  tillable  lands  ailjacent  thereto. 

It  is  for  want  of  this  knowledge  that  in  many  localities  there  ha>^ 
been  more  land  put  under  cultivation  than  there  is  water  to  irrigate 
with,  and  to  this  cause  is  attributable  by  fir  the  largest  part  of  the 
litigation  of  water  rights  in  the  arid  regions  of  this  country. 
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midge,  injury  to  crops 213 

Cluaiaflava,  descriptive  notes 375 

Coffee,  imports  of  1891, 1892,  and  1893  compared 541 

Cola  nut,  properties  and  values 376 

Cold-wave  warnings,  distribution  (by  States) 101, 109 

Colorado  blue-stem,  test  at  Kansas  Station 241 

Coppice,  management 350,  351 

standard-timbers,  characteristics 352 

COQUiLLEiT,  D.  VV.,  held  work  in  entomology 210,  212,  218 

Corn,  acreage,  product,  and  value,  1880-1893 478 

1893,  by  States 477 

average  yield,  1890-1893 479 

condition,  crop  of  1893 473 

cost  of  production,  by  States 516 

principal  items 518 

distribution  and  consumption,  1884-1893 490,  491 

domestic  consumption 402 

exports,  1870-1892 478 

1884-1893 490 

1892,  destination 47 

of  1892  and  1893  compared 540 

imports  of  1891,  1892,  and  189J  compared 542 

merchantable  and  unmerchantable,  liy  States,  1893 493 

•    product,  18X5-1893 493 

pack  for  nine  years,  1885-1893 537 

in  1892  and  1893 537 

price  in  New  York,  1890-1893 538 

production  and  exports  1870-1892 478 

proportion  on  hand  March  1,  1891-1894 491 

value  of  the  crop  of  1893 494 

wholesale  price,  1891-1894...  1 511-512 

at  prhicipal  cities,  1892-1894 511 

Cornstalk  disease  of  cattle 154 

Cotton,  condition,  crop  of  1893 475, 476 

consumption  in  India 548 

Europe  and  in  the  United  States,  comparison 548 

the  United  States,  1871-1893 548 

crop  in  the  United  States,  1850-1889 544 

1870-1892 545 

exports,  1871-1893 546 

1892,  destination 48 

of  1892  and  1893  compared 540 

imports,  1871-1893 546 

measurement  of  fiber,  process 298 

region  weather  service 107 

wholesale  price,  1891-1894 511-612 
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Coiilnre,  experiments  in  preventing 28 

CoviLLK,  y,  v.,  report  as  Botanist 235 

Cows,  milch,  numbers  and  values,  1893-1894 .  520 

in  the  United  States,  1868-1894 524 

Crimson  clover,  as  a  feeding  stnfT .  437 

fjreen  manure 438 

Crops,  weather  conditions,  1893 4#>7 

Cross-fertilization,  effect  on  yield  of  fruit 24G 

insects  as  adjuncts 2i7 

Crow,  common,  bulletin i':"> 

Cucumber  plant-louse 214 

Daily  weather  map,  advisability  of  extension V3 

Dairy  7>roducts,  exports  of  1892  and  1893  compared 540 

Death  V^ alley  Expedition,  report 2S 

Department  of  Apiculture,  analyses  of  seeds 243 

ai)proi) nations  and  disbursements,  1839-1893 414 

hscal  year,  1893 411 

for  1894  and  estimates  for  1895 413 

changes  in  heads  of  divisions IS 

comi»arative  statementof  appropriations  and  esti- 
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disbursements,  fiscal  year,  1893 411 

employees,  aggregate  salaries  .., 415 

employees,  State,  Territorial,  and  District  repre- 
sentation    415 

expenditures IG 

July  1  and  December  1, 1892andlS93.  412 

organization 7 

relation  to  State  experiment  stations 7, 447 

special  foreign  agents 4S 

Dewey,  L.  H.,  investigation  of  Russian  thistle 243 

Die-back,  investigations " 268, 269 

Dilophoffastei'  californicay  enemy  of  black  scale 211 

Disbursing  Officer,  report 411 

Document  and  Folding  Koom,  re))()rt  of  superintendent 409 

summary  of  work  in  18113 38 

Dodge,  Charles  Richards,  report  on  fiber  investigations  for  1893 5*57 

Domain,  agricultural 50 

Domesticated  animals,  investigations  of  infectious  diseases 140 

Doum  paJm,  descriptive  notes 380 

Dourine  among  horses 24 

Eggs,  product  1879,  1889 532 

wholesale  price,  1891-1894 511-512 

Employees,  number  in  classified  service  of  the  Dcpartuu  iit 19 

the  Department 16 

Entomology,  Division,  ]>ublications 199,403 

report  of  chief 199 

summary  of  work  in  1893 25 

work  on  exhibit  at  World's  Columbian  Exposition 200 

Eraslria  scitula,  enemy  of  black  scale 201,211 

Evans,  F  L.,  report  as  chief  of  Division  of  Accounts  and  Disbursements 411 

Experiment  Stations,  additions  to  equipment 445 

in  1893 463 

exhibit  at  World's  Columbian  Exposition 420 

lines  of  work 459, 460 

locations  and  directors 459, 4()0 

Office,  cooperative  exhibit  at  World's  Columbian  Ex- 
position   419 

publications 403,418,466 

relations  with  foreign  experiment  stations 419 

report  of  Director 417 

practical  experiments -  421 

relati(m  to  Department  of  Agriculture 7 

relations  to  the  U.  S.  Department  of  Agriculture 447 

revenue  in  1893 462 

services  rendered  to  the  farmers 4d8 

statistics 444, 445 

working  staffs 4 464, 465 
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Exports,  affricnltnral,  for  year  ending  Juno  30, 1892  47 

beef  products,  1892,  destination 47 

cattle,  1892,  destination 47 

corn,  1892,  destination 47 

cotton,  1892,  destination 48 

lessons 48 

pork  products,  1892,  destination 47 

wheat,  1892,  destination 47 

flour,  1892,  destination 47 

wood  and  wood  products 322 

Fagax,  M.  E..  report  as  chief  of  Seed  Division 389 

Fairchild,  D.  G.,  study  of  fungicides 2(52 

Farm  animals,  average  increiiso  or  decrease,  1870-1890 523 

comparison  of  rate  of  increase  or  decrease  witli  reference  to 

population 521 

in  the  United  States,  1870-1893 322 

numbers  and  values 519, 520 

1808-1894 524 

1893-1894,  comparison 520 

on  farms  and  ranches,  January,  1894 527-528,  529 

prices  on  farm  and  ranches,  January,  1894 525 

value  of  each  on  farms  and  ranches,  January,  1894 527-528,  529 

products,  manurial  value 429 

prices  December  1,  1893 489 

Fats,  crystallizations 302 

Favii.lk,  Geougk  C,  investigations  of  maladiodu  coTt 129 

Feknow,  B.  E.,  report  as  chief  of  Division  of  Forestry 303 

Fertilization,  apples  and  pears 28 

Fertilizers,  advantages  of  home  mixing '127 

crop-producing  value 198 

Fiber  Investigations,  office,  publications 404 

summary  of  work  in  1893 33 

report  of  special  acent  in  charge 567 

Fibers,  animal,  imports  of  1891,  1892,  and  1893  compared 541 

bast,  cultivated,  exhibit  of  the  Department  at  Chicago 569 

exhibit  of  the  Department  at  Chicago,  extent 568,  570 

vegetable,  imports  of  1891,  1892,  and  1893  compared 54 1 

Figs,  crop  of  1893 280 

experimental  culture  at  Mississippi  Agricultural  Experiment  Station. ..       281 

nomenclature,  improvement 284 

Flat  pea,  descrii^tive  notes 4J2 

Flax,  cultural  experiments 580 

culture 33 

for  fiber,  practical  needs 577 

growth  for  export,  feasibility 581 

machines 577, 578. 579 

Floritia,  staticm  for  treatment  of  citrous  fruits 265,  266 

Folding  Room,  report  of  superintendent 409 

Food  adulteration,  investigations 1IJ2 

adulterations,  recommendations 34 

investigations,  appropriation 36 

Foods  for  man,  nutritive  value 35 

Foot  rot  of  orange  and  lemons 269 

Forage  plants,  experiments 239 

in  Southern  States 242 

varieties  adapted  to  arid  regions 241 

Forecasts,  extension 40, 94 

Foreign  agricultural  departments IC,  12, 14 

Forest  areas, 316, 317 

culture,  governmental  encouragement,  foreign 312 

in  Germany 346,  347 

planting  seedlings* 348 

experiment  stations,  German 363 

growth  and  timber  consumption,  subject  of  communication 313 

management,  (lerman,  cost  of  administration 326,  338 

managers,  institutions  for  education  in  Germany 360 

owners,  German,  tariff  for  protection,  effect 342 
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Forest  planting  experiments,  desirability  of  cooperating  -with  State  experi- 
ment Btatious 313 

products,  cousnmption 316 

quantity  and  value,  1890 ..        319 

supply 315 

reservations  from  public  domain 31 

national,  area 324 

supplies,  inadequacy 318 

trees,  \vhite  pine,  yield 349 

Forestry  associations,  German 363 

work -_         325 

Division,  botanical  work 309 

distribution  of  woods .,        311 

publications 312,  313,404 

report  of  chief 303 

seed  distribution -         311 

summary  for  work  in  1893 -  31 

education  in  Germany,  inducements -         359 

exhibit  at  World's  Fair,  preparation 326 

legislation,  State 3^ 

literature,  German 361 ,  362 

Forests,  biological  investigations 308 

German,  administration  oflScers 327 

arrangement  of  age  classes 334 

calculations  for  determination  of  yield 335 

districts 328 

forest,  extent 345.  346 

insect  ravages 340 

management,  fundamental  principles 329,  330 

price  of  unmanufactured  wood 341 

statistics  of  distribution 339 

topographic  surveys 3*26, 327 

transportation,  logging  railroads,  cost 343 

of  wood  product 343 

schedule  for  measuring  acre-yield 308, 309 

French  Ministry  of  Agriculture 12 

Frost  warnings,  distribution 108, 109 

Vtu 1 1  crop,  summary  for  1893 278 

Fruitfulness  of  pear  and  apple  trees,  causes  affoctiug 246 

Fruits,  citrous,  diseases,  studies 266, 267-270 

condition,  crop  of  1893 47t> 

semitropical 293 

vai-iations  in  established  varieties,  causes 282,  283 

varietal  names,  uncertainty 282     , 

wild,  promising  varieties 294 

Fungicides  for  downy  mildew  of  grape 262 

literature 27 

Galloway,  B.  T.,  report  as  chief  of  the  Division  of  Vegetable  Pathology 245 

Gamboge,  descriptive  notes 378 

Gannett,  Henry,  views  on  timber  growth 313, 314 

Garden  City,  Kans. ,  report  of  forage  experiments 239 

Gardens  ami  Grounds,  Division,  plants  distributed  in  1893 30 

publications 404 

report  of  superintendent 365 

summary  of  work  in  1893 30 

Giant  bee  of  India,  introduction  recommended 201 

Ginseng  culture,  special  inquiry ". 242 

Glanders,  communicab'lity 132 

investigations 161 

mallein  in  diagnosis 132, 161 

Grape  flowers,  blasting  or  blighting 28 

Grapes,  black  rot,  treatment 249 

Concord,  experiments  in  treatment  for  black  rot 250 

market  price 279 

new  varieties 292, 293 

Grasses,  condition,  crop  of  1893 474, 475 

ezperimeuts  at  Garden  City,  Kans 241 
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Oraeaes  for  the  South,  cooperative  experlmeuts 241 

determination  of  new  species 242 

Grasshoppers.     {See  Locnsts.) 

Gypsy  moth,  efforts  at  extermination 200 

Hawks  and  Owls,  hnlletin 25 

Hay,  acreage,  product,  and  value,  1893,  by  States 488 

manurial  value 429 

wholesale  price,  1891-1894 511-512 

Hazel,  European,  new  variety 295 

Hazelnut,  descriptive  notes 377 

Hknry,  W.  a., report  on  Wisconsin  dairy  school 449 

Herbarium,  National,  additions 239 

enlargement,  plan 237 

Hill,  Geo.  Wm.,  report  as  chief  of  Division  of  Records  and  Editiug 395 

Hog  cholera,  means  of  dissemination 123, 124 

Hogs,  exports  of  1892  and  1893  compared 539 

inspection,  cost,  1893 136 

in  the  United  States,  1868-1894 524 

market  price  at  Chicago,  1893,  1894 521 

numbers  and  values,  1893-1894 520 

prices  on  farms  and  ranches,  January,  1894 526 

Honey,  production,  by  States,  1869,  1879,  1889 530 

Hop  plant-louse,  in  Washington  and  Oregon 25, 205, 212 

remedies 205,206 

Horn-fly,  repellaut 215 

Horse  bot-fly,  hatching  of  eggs 213 

Horses,  exports  of  1892  and  1893  compared 539 

imports  of  1891,  1892,  and  1893  compared  ..'. 541 

n urabors  aud  values,  1893-1894 520 

in  the  United  States,  1868-1894 524 

prices  on  farms  and  ranches,  January,  1894 525 

Hungarian  brome>grass,  adaptation  to  subarid  region  of  western  Kansas 241 

test  at  Kansas  Station 26 

Illustrations,  Division,  exhibit  at  World's  Columbian  Exposition 37 

report  of  chief 393 

summary  of  work  in  1893 37 

Imports,  agricultural,  discussion 49 

wood  and  wood  products 321 

Index  of  experiment  station  literature 419 

Inland  storm  warnings,  extension 108 

Insects,  importation  of  Caprifig  insect  and  giant  bees 25 

injurious,  in  California,  Iowa,  and  Nebraska 212-214 

to  citrus  trees 210 

forest  trees 214 

Inspection  Division,  Bureau  of  Animal  Industry,  work 139 

of  cattle,  cost  in  1892  and  1893 135,136 

export  animals 134 

import  animals 133 

Texas  fever  work 133 

hogs,  cost  in  1892  and  1893 135,136 

meat 135 

pork,  cost 136 

products,  effect  on  values 136 

vessels 134 

Interstitial  pneumonia  in  cattle,  investigations 153 

Irish,  Charles  W.,  report  as  special  agent  in  charge  of  Irrigation  Inquiry..  593 

Irrigation  Inquiry,  oflSce,  publications 405 

summary  of  work  in  1893 36 

report  of  special  a^ent  in  charge 593 

relation  of  snowfall  and  rain  on  mountains  in  arid  regions 594 

Italian  General  Direction  of  Agriculture 14 

Japan,  investigation  of  injurious  insects 25 

Japanese  insects,  injurious,  danger  of  introducing 209 

to  citrus  trees 210 
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JeruHalem  com,  at  Kanftan  Experiment  Station :!$ 

cultivation  in  arid  districts 241 

feeding;  properties Jil 

Jute,  India,  importation 57? 

Kaffir  corn,  for  cultivation  in  arid  districts 341 

Kaki,  new  variety ^ 

Kansas,  experiments  in  prowtb  of  forage  crop -*' 

Kiefter  pear,  cross-fertilizing  experiments 247 

KiLnoRNE,  F.  L.,  investigations 152, 15? 

Kin«(hird,  descriptive  notes 233 

Klkueku,  K.  J.,  inventor  of  dipping  tank  for  cattle 1:5 

KoKiiELE,  A.,  investigations 3^7 

Lambs,  feeding  experiments  at  Wisconsin  Station 425 

rations  for  increabing  weight 4^< 

Larch  worm 214 

Lemons,  California  product 28G 

Library,  agricultural 3S 

Life  zones  in  the  United  States,  characteristic  animals  and  plants 228,  229,  23»> 

Lightning,  casualties -.  1*3 

Live-stock  feeding,  relations  to  fertility  of  the  soil 429 

Locusts,  damage  in  1893 201,  202 

injurious,  in  Iowa,  Missouri,  and  Nebraska 213 

Logwood,  descriptive  notes 379 

Lumber,  manufactured,  price  in  Germany 342 

rules  for  selection 3t^ 

sawed,  amount  and  value,  1890 320 

Ma<  rosporium  disease,  observation  on  effects 2G0,  261 

Mabulie  du  coit,  among  horses 24 

contagious,  charact^rist ics 130 

cost  of  it**  eradication 129 

Mallein,  in  diagnosis  of  glanders 133 

preparation  in  Bureau  of  Animal  Industry 133 

Mammals,  relation  to  agriculture,  invastigatious 231 

Manure,  barnyard,  a  valuable  source  of  nitrogen 428 

relation  to  soil  moisture 433 

crop-producing  power 429 

of  farm  animals,  composition  and  value 428 

Map,  biological  zones 26 

weather,  distribution 42 

Marx,  Geo.,  report  as  chief  of  Division  of  Illustrations 393 

Meat  inspection,  extent  and  reduction 23, 135 

service 124 

]>roducts,  exports  ot*  1892  and  1893  compared 539 

Mekkiam,  C.  Hart,  reportaschief  of  Division  of  Ornithology  and  Mammalogy  227 

Meteorological  congresses - 45,92,  93 

Meteorology,  crop  season  of  1893 407 

Microscopy,  Division,  publications 405 

report  of  ch  let 21-7 

summary  of  work  in  1893 ^o 

exhibit  at  World's  Columbian  Exposition IVl 

Milk,  product  by  States,  1869,1879,1889 533-5;^ 

MiLUKKN,  Robert,  cricket  migration  in  Idaho,  investigations 202 

Ministry  of  Agriculture  of  Prussia 10 

Mississippi  Agricultural  Experiment  Station,  fig-cultnre  experimente 281 

Moore,  V.  A.,  iuvestigatious  of  cornstalk  disease 154 

Mules,  exports  of  1892  and  1893  compared 530 

numbers  and  values,  1893-1894 520 

in  the  United  States,  1868-1894 524 

prices  on  farms  and  ranches,  January,  1894 525 

Mullikin,  Md.,  leaf  diseases  affecting  nurseVy  stock,  treatment 252 

MUNSON,  V.  v.,  donation  to  Division  of  Pomology 281 

Mushrooms,  edible,  descr-.ptions 299, 300, 301 

Nebraska,  experiments  in  growth  of  sugar  beet« 184, 185 

Nitrate  of  soda  as  a  fertilizer  for  tomatoes 443, 444 

Nursery  stock  experimental  treatment 252 

Nuts,  new  varieties 294 
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OatH,  acreage,  product,  and  value,  1880-1893 483 

1893,  by  States 482 

condition,  crop  of  1893 473,474 

exports  of  1892  and  1893  compared 540 

importsof  1891, 1892,  and  1893  compared 542 

^vhoIeaale  price,  1891-1894 511-512 

Office  of  Experiment  Stations.     (See  Experiment  stations.) 

Fiber  Investigations,  report  of  special  agent  in  charge 567 

Oils,  device  for  crystallization 301 

Orange  blight,  investigations 26G 

mealy- wing,  history,  and  remedies ...  I 203 

new  Variety 21)4 

Oranges,  foreign  shipments,  experiments 280 

Orchards,  investigations  of  causes  affecting  fruitfulness 216 

Ornithology  and  Mammalogy,  Division,  exhibit  at  World's  Columbian  Exposi- 
tion         232 

publications 25,  227,405 

report  of  chief 227 

summary  of  work  in  1893 25 

Osage  orange  pyralid 215 

Olalieito  gooseberry,  descriptive  notes 374 

Oxen,  numbers  and  values,  1893-1894 520 

in  the  United  States,  1868-1894 524 

prices  on  farms  and  ranches,  January,  1894 525 

Packard,  A.  S.,  field  irork  in  entomology 214 

Palmetto  fiber,  possibilities  of  saw  palmetto 5.'^2 

Papaw,  now  varieties 2)4 

tree,  properties r*73 

Parks,  national,  area 324 

Peach-leaf  cm  1,  preventive  work 271 

Peaches,  crop  of  1893 279 

Peach-yellows,  experiments  for  prevention  and  euro 28,275 

Pear  blossoms,  pollination  investigations 2i6 

leaf-blight,  experimental  treatment 247,  2 18,  249 

Pears,  new  varieties 288,289,290,291 

self-fertilization  exi)erimenta * 28 

Pecans,  new  varieties 295, 206 

Periodical  cicada,  appearance  in  1893 204 

Persinmion,  new  varieties *4:94 

Phifiophthora  infestanftf  fungus  disease,  characteristics 259,  2r)0 

I'igetm  pea,  food  value 373 

Pine,  longleaf,  physical  examinations 304,^05 

Pineap]>le  tiber,  improved  machines  for  extracting,  need 5<?2 

Plant  tliseases,  investigations  on  Pacilic  coast 270,  271 

Plants,  Australian,  for  cultivation  in  Department  greenhouse 2i^i5 

medicinal,  physiological  experiujcnts 243 

Pleu'ro-pneumonia,  contagious,  British  restrictions 125 

eradication  in  the  United  States 124 

inspection  force 23 

Plums,  crop  of  1893 279 

Pollination  experiments 246 

Pomologist,   Acting,  report 277 

Pomology,  Division,  distribution  of  plants 283,  284 

seeds  and  scions 283,284 

exhibit  at  World's  Columbian  Exposition 29,281 

publications 405 

summary  of  work  in  1893 29 

Pork  exports ". 137 

inspected,  exports 23 

products,  exports  1892,  destination 47 

inspected,  exportation 1 37 

value 138,139 

Potato,  Macrosporium  disease,  investigations 259 

scab,  cause,  investigations 434 

losses,  and  treatment 435 

Potatoes,  acreage,  pro<luct,  and  value,  1893,  by  States 487 

condition,  crop  of  1893 474 

Poultry  and  egg  product,  1879, 1889 ^       532 
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Prairie  Ground  SquiiTel,  bulletin - 35 

Precipitation,  crop  season  of  1893 114,  118-122,468 

departures  from  the  normal,  season  of  1893 469 

Printing  and  binding,  expenditures,  fiscal  year  1893 401 

Prune  leaves,  rust,  successful  treatment 28 

Publications  of  the  Department,  binding,  recommendations 399 

cost  of  printing 400 

classification 396 

suggestion  regarding  sale  of  plates 399 

Farmers*  Bulletins,  character 396 

distribution,  recommendations 39S,  399 

list 401 

serial  character 397 

Quarantine  stations,  work _.         134 

Quince,  now  variety __         289 

Quinona,  descriptive  notes 375 

Rabies  in  cattle,  investigations 154 

Ramie  culture  in  the  United  States,  best  conditions 574 

machines,  first  ofhcial  trial  in  United  States 571 

for  decorticating  for  fiber  trials 571 

manufactures,  recent  progress  in  Franco  and  the  United  States 573,  574 

progress  in  the  industry 571 
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Rain  tree,  descriptive,  notes S8l 

warnings 108 
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report  of  chief 395 
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field  work  in  entomoloj^y 208,  218 
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Rhubarb,  descriptive  notes 382-384 

RiLKY,  C.  v.,  report  as  Entomologist 199 
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improvement   benefits 530-593 

Inquiry,  office,  establishment 36 

special  report  of  engineer  in  charge 585 
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KoTH,  F.,  timber  investigations 304,  305 

Rubber  trees,  descriptive  notes 379, 380 

Russian  thistle,  investigations 243 

Rust  of  prune  leaves,  successful  treatment 28 

wheat  and  other  cereals,  experimental  treatments 233,  254 

experiments 29 

yield  of  treated  and  untreated  plats 257 

Rye,  acreage,  produt  t,  and  value,  1893,  by  States 484 

condition,  crop  of  1893 474 

exports  of  1892  and  1893  compared 540 

imports  of  1891,  1892,  and  1893  compared 542 

winter,  average  condition,  December  1 ,  1893 489 
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